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2.8 Color adjust, color space convert (matrix), and gamma 

The OSLO chip performs color space conversion before color adjust and gamma after. 
The YUV adjustments are 

Yout * (Y- Yblack)*contrasj + brightness 1 ^ * 

Uout 28 (U*cos(hue) + V*sin(hue))* saturation = U*sat_coshue + Vt£at_sinhue 
Vout = (V»cos(hue) - U*sin(hue))* saturation « V*sat_coshue - U*sat_sinhue 
The RGB adjustments are + V \ i y ^ 

Rout ■ R*contrast + brightness v ~ — 

Gout = G* contrast + brightness ; ; '■ 

Bout = B* contrast + brightness " 
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The block diagram is depicted as follows: 

FIGURE 11. Functions of matrix and color adjustments for YUV and RGB 
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p« «• ROB (pC. deleyl) / pS - RGB (pC, dc 1 ay 2 ) / p6 - RGB ( pC . del ay 3 I : 



Mot ion 



(Olf cei*Dl«t86 4* Dlf«82 + OU<BS tt 0i<t630il«8« > THDmotlcn) r.i»ni 
If ;oi f f 32+01 f f 95 < Dlff BltDlff 66 Aft Di f f B 2 ~ 0 1 £ C 8 5 < 



Motion 

Dif«63»Dlf«84) 

— , then the result is the averaged ot plxel2 and 3. 

Stalonary: the result is from the previous field <r t-l|. 

Since PH_actlvs tor fw»p_hi), poverdown, and f>v_aetlve are not used, 

power, the input is sec to lero during display disable period. 



ENTITY delnt IS 
PORT I 

rs tn 

powe tdown 
elk 

pv_act ivo 
iw»p_hi 
ebuf _dace 
bbof _de ta 
ebu£_da t a 
TKDootlon 
LAout 
LB out 

tc^out 

> / 

END delnt/ 



in *td_loylc; 
In atd'loglci 
in ■td'loglc; 
in etd_loglej 
In itd_loglc; 

In itd_logic_¥«ctor [23 downto 0)/ 
in ita~loglc%eccar{23 downto 0) t 
In std_ loglc^vector C23 downto 0> t 
In ■td"logic~vectori7 down Co O) r 
ouc itd^loglc_v«ctor (23 downto O) j 
out itd w loglc_yectoc 123 downto 0>; 
out »td^logic~»ectOf (23 downto 0 > 









- ■ i * : ' 


T ; i i i' 1 | i i 


■fc, : « ■ : l»k 




f : M !!!'!: i 




t-1 » i hh 




t .!ii | i ! ; j 


1 1 


I ; 1 I- 1 i- i . 


i ..... 1 1 


i i.i i " i" ^ 1 ' 


( i i J'l.'i'i i "i i 



f^'~ '"f P * — ^ yvM^ -^y- Cvfc 

Disclosed To And Understood By Me 



Name 



Name 



Date 
Date 



Signature: 



Date: ~**L i£l 



TRUMPION CONFIDENTIAL BUSINESS INFORMATION, TR000523 
SUBJECT TO PROTECTIVE ORDER 



1 7 0 G C 

3 u bj e c t : - . ; ' ti Q<& _ i<^j 



' PS 



PT 



7 



3._ 

C 




4— J 



-i-L 



~! — i — r 
i_ 



: { i : i 



i ! i 



i I i 



—j — t- 



2^. 



■ I 



J L 



.-rr, - ti i c-^rfr- *r p , | j j j , j 




1 


Ml! 


1 1 . i 
I 






1. L 1 


Mill 






1 1 • •-> $ fv Jc 1 * ■ i i M M i i 1 i i l 


-4-4-1 


I 1 1 1 1 


— I 


i ; 



1 — r 



C ius ! I i l I j i I i 1 i ! I ? | 1 T 



! » 



isclosed To And Understood By Me 



Name 
Name 



Date Signature: W** 1 >/ 



Date 



Date: \***hfi ± 



TRUMPION CONFIDENTIAL BUSINESS INFORMATION, 
SUBJECT TO PROTECTIVE ORDER 
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Subject: (: *> o^ f>>'^ ^^° c ) 



'17007 



i I 



l/c 0 *vp ^/^-idb ... oWo-J' £ — 



■M) 



_ - .0 o - i_3_i_lL__^_ 



£3-:r:.:~:;."-03r---- 



1 — r 



j L 
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TRO0O525 



Subject: ,„j>^^KL f pp^ 'il u to ^6\g c*.h* 



/- 

file JUne-coLj.m.c 

which modified Cron» p2veC.c t>y CS Huang. "hlch w*s »Odlf i«o from 

ppm? r<jb . c 

Program ppm file format Co c * c del nt_tu . vhdl aim ii4d«t}le 
By: Chen, Blair Jien-Tin. Apr 25. 2000 



file ppm2rgb.c 

which is modified from »4p3,c 
Proorim : ppm file format CO ckt a Ira readable 
By: CftuanQ, Gene Cftun-Hs i u no . Jun 19 

- / 

•include <jrdio.h> 

• include <itnng.h> 

• include <»tdllt>.h> 

•define PPMP3 1 /• PPM pclture format, is P3 •/ 
•define PPMP6 0 /• PPM pclture format li P6 •/ 



riLt • ipc - i?_ t 

- : . ; f >_f i'., -r.p.1 ou:putFwr:; 
i r. t k , y . J .• 

•inc hi.wi, colorr*x; 
unsigned char :r, gg , bb; 
I.-.: irr, lgg. tt±/ 

Char »tr[30); 

inc inV active. ir.H active; 
unsigned char RGS a r r a y ( 1 92 0 1 f 3 J t 3 J ; 
unsigned char r r £ . ggo, bboi 
lnt xl. yl; 

setbuf t itdout, KCll.) ; 

printf < "I r. p - 1 Is 
0 rcoraps (VGA) , 1 :texf/g», 2 : textSVGA, 3 : cextXGA, 4 : VGA t»itp\n") t 

printf ("or 5iXCAtt*t, 6: Gene SVGA. 7 tGeneXGA. 9 :W$ceitp (1132*864) , 9 ; SXG At e • tp \n H ) j 
prlntfCor 10:SVGAtestp, 1 1 : Ingrld (72C-->7€> . 12 : rS_XGA. 13 : HS_XCA\n" ) ; 
printf I "or 

14 :12B0*960. 15: 1600. 1 6 192 0X1 08 O, 17,1920X1200. 18:noveShop, 1 9 : x e br a S VGASn - ) / 
*c«nf ("»d". ilnplcturel t 

switch (inpiecure) \ 
case 0: 

fpl - fopen ( "comps . ppm", " r" ) ; 
InH.ACClvt m 640; 
lnV_eetlve - 480; 
break; 

case 1 t 

f F~ "* fopen < "text vga . ppm" , ~ r " > ; 
in.H active - 640; 
lnv'ictivt - 480/ 

bzreakr 

case, 2l 

• fpl. — fopen ( "textSVCA. ppm", "r") f 
ln«_ictl»B - 800; 
lnV_active - 400/ 
break/ 

case 3t 

fpl - fopen (-teKtXCA.ppm-, - r" ) ; 
InH active - 1024/ 
InV tetlvi — 768/ 
braaki 

case 4: 

aTpi. • fopen ("VGAtestp. ppm", j 
lnH_«ctlve — 64 0/ 
inV active - 680/ 
break*/ 

case 5: 

- leper. fXGAteat . pes--, "r"li 
ir.H.i5Clvt - 102 4/ 
laV^ictiva - 768/ 
brea k; 

case 6: 

fpl - fopen ("CeneSVGA.pps", -r" ) ; 
UU^actlvi - 800/ 
lr.v_actlve - 600/ 
brea k/ 

case 7; 

fpl - fopen (-GeneXGA.ppm-, ** r " ) ; 
Ir.H.actlvt - 1024/ 
lnv_aeeive •» 768/ 

)isclosed To And Understood By Me 

Name Date Signature: I'm K 



Name Bile Date 
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TR000526 



Subject: ^ T 

Pile: 0:\pro)eciS\Sc«l«:\ojlo\(l*:n-.eil»ce\Koility\c\31ine-colttmn.C 2U0O/4/26. 05 
: 5 ? : Oft PM 

b<t*ki 

C * S «T 8 : 

fpl - fspen ("WSttitp.ppn>". " r - I ; 
lnH_actlve - H52-- 
inV_activ t - 664; 
br«* k; 

Cite 9: 

fpl • fopen CSXCAteitp.ppm". "c">; 
mH_»ctive - 1280; 
InV^ictivt - 102 4 ; 
break; 

ea ae 10 : 

fpl - roptn rsvcAcestp.ppw", "r->/ 

ifiM_active - 800: 
lnV_«cciv« - 600; 
break ; 

case X 1 i 

fpl. - foptn rinvcid.ppra". "r"); 
i nH_*Ctive - 720/ 
lnV_»Ctiv« - 576; 
break/ 

case 12: 

Cpi - fopen rrS_xcA.ppm". "r"); 
inK_ictivt - 1024; 
Infective - 768; 
break/ 

case 13: 

fpi - :;?«n ("v;5_xcA.pp(n", "f-J; 
i nM_*ct l ve - 51T-* 
lnV~eet-ve - 76$j 

•break; 
case 14: 
fpl - f.-pen f"l2S0X960. ppm". "r~>; 
XnH_»Cf.v« - 1260; 
UV_«ct:v« - 96C; 
break/ 

case IS: 

fpl - fcpen ("KOO.ppm", M r")i 
iftM_«ctive - 1600; 
inv^tctivi - 1280; 
a rea k / 

Ci » e 16: 

fpl - fcpen <-192OXlO0O.ppm-, " r - ) ; 
JnH_«ct:v« - 19*0/ 
inV_actl*e - 1030; 
break/ 

case 17: 

fpl - fopen (" 1 920X1 200 . pp»", ~r~) j 
IrvM ictlTt - 1920/ 
inV~«ctlM - 1200; 
break/ 

case 18: 

fpl • fopen ( " no v* a hop . ppm" , "r")/ 
inH^ictivo - 720/ 
lnV_tctivt - 4 80; 
break/ 

case 19: 

fpl - fopen riebnSVGA.ppm", "r " ) / 
lnH_«ctlv« - 8 00; 
inv_«etlve - 600/ 
break/ 

•default : 
fpl - fopen l-vCActitp.pp«-. T-) / 
In H_ active - 640/ 
IftVictiv* - 480/ 
break/ 

> 

print f ( -Output pore no-: l:one pert, 2 : two port, 3 f Chree poit\n*h 
•can f ( " %d- , loutputpott I t 

If Ifpl — (TIL* •> NVLL) 

I 

prl nt f ( "Couidn - t open th> input fllaNn") ; 
exit (1 ) / 

) 

fpo — fopen i"t4»tp.x;i", "w ~ w 

ptlntf ("Th« output file %a contents rr gg bb <cr>\n". " t e a t p . rgb - > / 
If (fpo — (itle - > NULL) 

< 

print<("Couldn*t open %« for writing. \n~. "ttatp.rgb") j 
exit (O) / 

\ 

/• Read ppm file's headers and write Cheat to out file*/ 
fscsmftfpl, " % • " . itr) i print* l"*»\n- # atr); 

disclosed To And Understood By Me 
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Pate: 
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TR000527 



Subject: 

rile; \project^Sc«Ur\fJJJ<>\dr'int-f l*Cf\Mo<Jj^\c\3i» n «*f ; oU» 1 n.C 20O0/</7*, ot 
:52:08PM 



if (!trc«.p|sti,"?<"» 0> « 

pJ_p6n ~ PPMP6. 

printf|"The input \* flic -ill «3* COnv tr ied to P3 pp«i\n", Jtr) 

» eli« | p3 -P 6n-?PMP3. ) 

fucinf icpi, -»«** - »tcl; pflntf fis-.str); 

Cicinf tfpi. - V ■ ** , ace) ; pcintf I " % e " , e i s > t 

fic»nf Kpi, - %■**. «cr>/ ptut<l"li".»te|; 

fsc»nflf P V,"t»". »tt) ; pcintf l-tlMtrl; 

fac*nf ( fpx. a«r) t pclntei"U",»tru 

fic«nC(epi."ti".*t(); pelntf CliMtr) ; 

fjc.nt 1 f pi . "Ii".»tr) ; priotf l"»l\ft".*ttH 

;f Ip3_p6n — PPMP$> \ 

:ic»nfltpi."U".»tr); printi ("'• i\n",»tti; 

) 

f icin f ( f pi . "id %d" . *wj . (hi ) ; 

print ti -Original picture dimension: Wldth-td. Height— \d \n",wi,hi| .- 
(jcinf ( fpl, * »0 \ n " . A colorma n ) ; 

print / ( "color value me x - % d \n",eaior«»ii)i 

/• get RGB dete for • puti from tht ppn fll« * / 

for (y-0; y< hi; y*») t 

tor [K-0; x< vl; x»*> t 

if <p3 pen PPMP6) f jc»nf (fpi, Mclclc", »cr, igg, (bb) ; 

else f 

fscenftfpl, "\<x%<)\a~. Ucr, ngg. iVbb) - 
r; - in) gg - Igg/ »b - itob/ 



ftCBart«y(x] [0)10) - rn 
RGBerrey lx) 10) ( H - gg# 
KSSiccty (x) (O) [2] - bb« 



RGBerrey I k 1 11) 10) - rrr 
RGBerrey I x ) [1) (1J - ggr 
RGB* r r*y [ n ) [ 1 ] ( 2 ] - bb; 



RGBerrey [x| [2) [0J - r tf 

RCB*tt«yt«)[2)[l) - ggr 
RGBerrey(K) (2] (2] -tab; 



if ( <y>0> ti < ty%2> — 0>> 
for l«>0; xl< wu Ml**) ( 

for (yl-0/ yl<3i yl + *> { 

rro - RGBerrey(xl) fyl) (0) / 
ggo - KGBtrreylKl) lyl) [1) i 
bbo - RGBerrey (»1 I |yij (2J ; 

if ( outputpoct — 1) 

fprlntf ( fpo, "I02x %02x I 0 Zx \n " , r r o , ggo , bbo > j 

ilit if I ootputpott — 2) 
t 

lf<j — 1) fprlntf Cfpo, -%02x 102k I 

% 0 2x\n ~ , rro , ggo , bbo ) / 

else fprlntf <fpo, "»02x %02x *02x - . rro , ggo, bbo > ; 

) 

• !»♦ •; 

if |yl — 2) fprlnt£(Ipo, MD2» %02x 

I02»i\n*.rro,«9o,bl)6); 

else fprlntf < fpo, "%02x %02x 102» rro, ggo, bbo) t 
i 



RGBarrsy (xl) [0 ) (0) - RGB* r rsy ( x 1 ) < 2 ] [ 0 ] r 

RGBerrey(xl) [01 [ 1) - RGBs rrsy [ m 1 J f 2 J ( l j , 

RGBerreyfxl ) tOI I 2) - RGB* rr*y[xl)(2| 12) t 
> 



isclosed To And Understood By Me 

~~ Name Date Signature: ■ ^ 

Rime 55te Date: 
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TR000528 



Tile: 0:\pto) ect ,\Sc*l e r\Ojlo\a«inurlace\Hod l£v \- ni ir»e. Cn , ~ 

:S2;08PM * c y \ w \ 3 i i r» e Column. C 2000/«/j 6 



felon ( fpl ) ; 
fcloit ( f po) ; 

» /" END Of m*Ln - / 
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1/Q72 

Subject: \?q V JW f/e - r.ai±? k.c^ 

V _ 

^ 1 J? t? f ° 

r« £ \ C * 'j- 2 : 



ri 1 



. fa r- r ..i..>^f w-*" i-vt? 

*t\ ^af*- ik* / ^ -x/ 




M.1 V3l/ 2_<^__j^_ 



1 — I 



■<i its* 4 ;iu* .__ :_ 
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1707.1 

Subject: _ 

File. 0:\pro3ec:3\5calec\03lo\aeinietl4ctNMOdi£y\c\rgt)2ppmq.c 2000/4/28, 05:33: 
« 2 PM 



cr*njl*:t sc*l»v output R.C.9 2 4 Dlts 
(output.txo - o 3 ch* r«cter» 



'include <8tOio.r\> 

• include t.Dltn . h> 

•include <scr»n9.?» 

►include <»idlib.h> 

ma i n ( ) 
I 

FI L£ - »po. *£p:; 
.r.s:gr.«^ * r. * r r .' 1 2 1 
int x . y . 

ir.t t»pI2) . c mp 1 

xne t . J t 

lnt inplcture; 

Ch«t 9C([30] ; 

lnt PCBa rray ( 5*1 CO J ; 

int k, i,».xl; 



: _ • .'.;,tr. .". ryiJ". "r" . 

if i«pi t ri-z ' : NOLL) 

i 

printf ("Csoldr.'c open the Input fi ; e \ r. " ) ; 
tMitdl i 

S 

ipO • - ~P p - - . ppra" . y 

_ * .FILL ' NULII 

* 

princf < "Couldn ' t open %» for writing. \n". "outpuc.ppm") ; 
e x l c ( 0 > .- 

pr;:.;^ !"The Sil* ::*.pv;t.;xr is 
° ! VGA.. 1 : SVGA. 2 :XCA. 3 I 11 52x8 64 , 4 : SXGA, 5 :72Cx57g, £ : 120x<80. "* : 3p«clai\n" ) ; 
sc«nf ("Id", iUpicturel ; 

• •'itch I inpict ur»j % 
cm a* 0: 

•dwl-640; 
adM-480; 
break/ 

cut I; 

•dwl-SOO; 
«d.M-€00; 
£:••'«/ 

case 2: 

breaks 

case 3: 

fdhl*864> 
break / 

case 4t 

»dwi-1280; 

• cini-1024/ 
breakj 

can 3i 

»dwl-720; 
adAl-SIf* 
bcaaki 

cut «t 

sdhl-4t0t 
brttkj 

caae ft 

;ri.-.:*.-,;id:h i * 

• -■?*.» u-w:' » 

f ri.-.:i ;"Kei8h: • m \ r. ** , / 
•«n£ ( cidhi) / 

break* 

da :*UiI ; 

fdwl-1024/ 
sdhl«7««j 
break/ 



!icinf (Jpi,*»«\r.",i:r) ; 
(jC*nti;pl,"\i'.r.",«;r) / 
itctnf {fpi,"i»\r. -*»-r) » 
t »c»nf ( :pi . " \ m . - - . , 



•sclosed To And Understood By Me 

Name * Date Signature: frU'K 



Name Site Date: frAg 
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TR000532 



Subject: 



17075 



*2 fM 

t scant (fpi. "\a\t\" . scrl ; 
<se#nf (fpi, "l»\n".itr» t 
fsc«nf Upi,"»»Nn".*tr» : 

fac*fl<lfpl,Ma\n-,«tr) ; 

/* wrlce ppm file's headert to oucpot.ppm •/ 
f print t < fpo. "P3\n") ; 

tprinttlfpo. "* By: Gene Chujng crumpion u« ♦ (copy right) ; 
SprlftCt I fpo. "Id IdSn", sflwi, jcihi) ) 
tprintflJpo, "255"»» 

f print f If po , ** \ n ** ) < 

/- reed An output .rqi> and ci«n»]«t« it into char * / 

for |y-Ojy<sdhl;y»*J 

( 

1-0.- 

tor t*«0;x<»d->.l»" ) 

I 

<ic#n( |fpi."iclclc:ci:\cic:c*.ctclclC\n'.*<|0J,*r(l|,*«(2) t it:Sl,ir«5.*c|M t 4r|« 
I , * r [ t I , i t ( 8 ] , * u * I - i -- I 1 J I . i c [ U ) I ; 

fir ( i-0 ; 1<6/ 1*- ■ 

\ 

wp::|-tU«2] ; 

for ( j-0; ;<2:)**) ; 

A«<:»P())>-4« it t»p|);<-S7| CmpU)-tBip[3J-<B; /• eh«r 0 *» •/ 

else iflt»ptj]>-97 ** :«pf3 J <~102J tmp|))*tmpl3)-8l; /- ;hir * - f •/ 

^ xf <tr? ;j J >«65 44 e«p(3J<-70> cmp[ } J -tmp h J -5i; /- char ft. - r 

ei»e tPtplj)-;; 

/• fprlntf ( fFJ. "r la '.CU; Cmp Is Id id rll*2). ci 1*2-1 J , -.T»p(0). 

e«p ( i I > » - / 

tup 1-16 »tmp |0) «■ cmp ( 1 J , 



1 f (i<3> 
I 



Cprlntf ( fpo. "%03d -,t»pi; > 

if c 51 AC I1--2 J > 

t print f t fpo, -\n** > / 



RCflarrayll)- tmpl / 



if ((«— (»d«l-l))4*(l«J)j 

for <xl-0/xl<l/xl*-*> 
( 

fprlncf < fpo, "%3d -.RGBarray(xl] ) : 

k-Ki%ia> 

if Ik 17 > 

fprlncf 4 fpo, - \n - > / 
) 

I 



) 



I 

) 

fcloit ( f pi > / 
felon ( fpo) i 

prlntf ("The output rile Is Is which concents d • - i n t e r 1 * cod ppm ia»a«<cr>\n", 

"OUtpUt.ppB") J 



Visclosed To And Understood By Me 

Ni^ Bate Signature: lU"'^ 
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17070 

Subject: <A*t ■ 



Cs2 



_IBRARY ieee ; 
LIBRARY oslo_lib ; 

;SE std. textio.ALL ; 
:SE ieee . std_logic_ll 64 . ALL ; 
SE ieee . scd_logic_arith. ALL ; 

5E oslo_lib.oslo_comconents_pkg.ALL ; 
SE oslo_lib. std_rw. ALL; 

escalade ports -begin 
■ntity deint_tb is 
r.d deint_tb; 

- escalade ports -end 




• ZHITECT'JRE beha v_ib C ~ deint_tb IS 

CONSTANT clockpericd : time := 16 r.s ; 
C0K5TANT cpd : time := 1 r.s; 



ignal elk 



std_logic 



'0\ 



lgnal rstn : std_ logic; 

ignal powerdown : si:d_logic; 

.gnal pv_active : scd_logic; 

-gnal swap_hs : s~d_logic; 

.gnal abuf_data : std_logic_vector (23 downto 0) 

lgnal bbuf_data : std~logic_vector (23 downto 0) 

ignal cbuf_data : std_logic_vector (23 downto 0) 

-0^1 THDmotion : std_logic_vector (7 downto 0) ; 

Lgnal LA_out : std_logic_vector (23 downto 0) ; 

_gnal LB_out : std_logic_vector (23 downto 0); 

ignal LCTout : std_logic_vector (23 downto 0); 

.gnal finished : std_logic :« ' 0'; 



.gnal Aout^val 
gnal Bout^val 
gnal Cout_val 



•- rr.air. cutput SIGNALS here 

: std_logic_vector (23 downto 0) ; 
: std_logic_vector (23 downto 0) ; 
: std_logic_vector (23 downto 0) ; 
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D: \pro jects\Scaler\Oslo\deinterlace\Modi f y\simtcst \proj_test \deinc_tb\behav_c 



BEGIN 

dut: deint 
PORT MAP< 
rstn, 

powerdown, 
elk, 

pvactive, 
swap_hs, 
abuf_data, 
bbuf_data, 
cbuf_data, 
THDmotion, 
LA_out , 
a LB out, 




LC_out 



PROCESS 



texcio input file and output file 



USE std. textic.AIL; 

constant INFILE: string := "d:\projects\ppm\testp.rgb"; 
FILE finp : text IS IN INFILE; 



main input SIGNALS here 




VARIABLE Rin 
VARIABLE Gin 
VARIABLE Bin 
VARIABLE Rin 
VARIABLE Gin 
VARIABLE Bin" 
VARIABLE Rin 
VARIABLE Gin 
VARIABLE Bin" 



vala 
vala 
vala 
Valb 
valb 
Valb 
vale 
vale 
vale 



std_logic_vector ( 7 
std_logic_vector (7 
std_logic_vector ( 7 
std_logic_vector (7 
std_logic_vector (7 
std_logic_vector (7 
std^logic_vector (7 
std~logic_vector (7 
std_logic_vector (7 



downto 0) 
down to 0) 
downto 0) 
downto 0) 
downto 0) 
downto 0) 
downto 0) 
downto 0) 
downto 0) 



VARIABLE li, lo 
VARIABLE comment 
VARIABLE ct 



line; 

boolean false; 
time- 



constant OUTFILE: string **d: \projects\ppm\output . rgb"; 
FILE fout : text IS out OUTFILE; 
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ubject: 



BEGIN 

WAIT FOR 0 ns; 

WHILE NOT endf iie(finp) LOOP 

mreadline ( f inp, ii/ comment); 
IF NOT comment THEN 

mreaddi, Rinjvala, h); 
mreaddi/ Gin_vala, h) ; 
mread(li, Bin_vala, h); 
mreaddi, Rin_valb, h) ; 
mreaddi, Gin_valb, h) ; 
mreaddi, 5in_valb, h); 
mreaddi, Rin_valc, h); 



mread(li, Gin_valc, h) ; 
mreaddi, Bin_valc, h) ; 



-- main input SIGNALS here 

abuf data <= Rin_vala & Gir._v=la : 3in_vala; 

ccuf ciaza <= Rin_valb £ Gir*_vaib i Bin_valb; 

cbuf~data <= Rin_valc & Gin^vaic & Bin_valc; 



END IF; 

Aout_val <=* LA_out; 

Bout_val <« L3_out; 

Cout_val <=* LC_out; 

mwritedo, Aouc_vai, right, 6, h); 
mwrite(lo, Bout~val # right, 6, h) ; 
writeline ( f out , lo) ; 

wait for 1 * CLOCKPERIOD; 

^ END LOOP; 
WAIT; 
END PROCESS ; 

icess 
Degin 
elk <= l 0 l ; 

"waic for (CLOCKPERIOD * 0.5); 
elk <« 'l 1 ; 

wait for (CLOCKPERIOD * (K5>; 

elk <= *0'; 
end loop; 
wa i t ; 
nd process; 
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powerdown <= ' 0 1 ; 
swap_hs ' 0'; 

THDmotion <= "00100000"; 

rstn <= ' 1' ; 
pv_active <= • 1 1 ; 



.D behav tb; 
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I Scaci Of !nt44C » 
1 Apt>0 M«tk«r 

Ling t r\ : 16 

Veriion: I . 1 
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x o« nsuy: 1 
t Density: 1 
Thumbnail Widen: 0 
Thumbnail Heigh; r 0 
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( Define Quantization T*b)C 

Ltngth : 6 7 

Table Xnd«» : 0 

Table Pctcuion: 0 

T«bl e v» lum a : 
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IS If IS IS 17 34 25 26 
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( Define Huffman Table 
Lenoch: 31 . t» 

Table Index 0 ^ ^ , , , , t * J . t 

Table Claeai DC ( 1 M 1 b C " < t 

Code Count*: O131111110OO0OOC 
Coda Value*: v 0 ^1^ 2 34 5 6 7 8 9 a 
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t Daflne Huffman Tabl. 

lengcf.i 2 1 
Table Index I 
Tabl* ClMfi DC 

Code Counter 03111111 11100000 
Code Value* t 0123436789ab 
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Lingch: 12 
Scan Count : 3 
Component: ID; 1 
AC Entropy Table: 0 
DC Entropy Table: O 
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AC Entropy Table: 1 
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Component ID: 3 
AC Entropy Table: 1 
DC entropy Table: 1 
Spectral Selection St«r: : 0 
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Vertical Frequency: 1. 
Qu<ntl2<tion Table: • 1 * 
3 — — 



Conpon«nc 
Horizontal Frequency: 
Vertical Frequency: 1 
Quantization Table: 

{ Define Huffman Table 
Length: 139 
Table Index O 

Table Claaei 

Code Countat 

Code value*: 
Table Index 1 

Table Claaa: 

Code Counter 

Code Valuea; 
Table Index 0 

Table Cleaei AC 

Code Count a; 

Code Value* i 





1 0.'*3 1 I 



OOOOO0000O ***** 
7 8 4. * 



DC 
1 1 

o 



4 4 2 

"0 1 3 2. 
dl 42 72 31 



Table Index 1 
Table Claaei xc 
Code C ount a t 

TTCne" " VaUJeTTs 



0 13-32 3 

*p. I' 2 -3- 
42 3' fO 51" 



start Of Sean 
Lengtht 12 £ £. 
Scan Count: * 



3 v) 



ritte t^ Oi\(T>«JLt<tt\greendump. txe 

■v 1 ' —I 

Component ID: 1 
AC Entropy Table: 0 .* - 
DC Entropy Tablet 0 
Component IDt 2 0 1 
AC Entropy Tablet 1 
DC Entropy Table: 1 
Component IDt 3 oj 
AC Entropy Tablet 1 
DC Entropy Tablet 1 
spectral Selection Start: 0 0 ' 
Spectral Selection endt 63 JF 
Suceealvo Approximation High: 0 i c 
Suceaal ve Approximation Low t 0 



( End Of Image ) 
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OOOOQOOOh • 
OOOOOOlOh: 
OC0OOO2Oh : 
000OO030h: 
00000040ft ! 
00000050ft : 
00000060ft : 
00000070ft : 
OOOOOOQOft : 
00000090ft : 
OOOOOOaOft : 
OOOOQ ObOft : 
OOOOOQcOh ; 
OOOOOOdOh : 
OOOOOOeOh : 
00000 Of Oh : 
OOOOOlOOh: 
00000110ft : 
00OOO12 Oft : 
00000130ft : 
00000140ft : 
00000130ft : 
00000160ft : 

ooooonoh : 

00000 180ft: 
000001 90h : 
CCC001»Oft : 

:: :;?:tOft : 

C C </0 0 i cOft : 
COCOOldOh - 
OOC001 aOft s 
OC 0001 f Oh : 
C J : 00200ft : 
00000210ft t 
CC>0OO220ft - 
C CrOC 2 3 Oh : 
000002<0ft : 
00000250ft i 
000002 60ft i 
COC00270ft : 
00000280ft : 
000002 iOft : 
000002*Oh : 
O00OO2bOh : 
000002c0ft j 
OC 100200ft t 
OOOO 02 »0ft : 
000002 jCOft : 
00000300ft: 
00000310ft : 
00000320ft : 
00000330ft r 
00000340ft i 
9?000350h: 
00000360ft i 
A?.?? ? 



rr t?ft 

00 01 

09 0 9 

18 13 

2D 39 

4B 50 

OC lO 

4 1 41 
4 14 1 

4 1 4 1 



rr eq OO lO 
do ou xjc — oa 

09 OC OB OO 

1A 26 22 28 

2C 24 25 33 

4A 42 4F 3D 

oc io ir n 

41 41 41 41 

41 41 41 41 

it 41 41 41 



0 0 11^03 0 0 4 0 00 

01 ft c^ , joT5"~i frjQQJ 

00 Woo "trur 'UO oo 

OA OB rr c*4 00 B5 

05 04 04 OO 00 01 

31 41 06 13 31 61 

42 Bl CI 13 52 Dl 
IB 19 lA 25 26 27 

43 44 45 46 47 48 
63 64 63 66 67 68 
83 84 83 86 87 88 
9A A2 A3 A4 A3 A6 
B8 B9 BA C2 C3 C4 
D6 D7 08 D9 DA £1 
T2 F3 F4 TS F6 F7 

01 01 01 01 01 01 



02 0 3 
02 01 



05 06 07 
04 04 03 
11 C4 05 



01 02 w3 1 

22 32 El 08 14 42 

62 72 CI OA 16 24 

28 29 2A 33 36 37 

4A 53 it 35 36 37 

6A 73 74 75 76 77 

89 8A 92 93 94 93 

A7 A9 ;} AA B2 B3 

C5 C6 C7 C8 C9 CA 

C3 E4 C5 C6 E? EB 

TA rr SA OO OC 0 3 

C8 C7 iO 69 <1 C9 

C8 92 39 83 67 A9 

06 10 li E< 02 90 

78 AO J* £7 3E T4 

00 46 5C 1C E6 90 

Ct 45 CO 43 BB 20 

C7 34 63 3C OJ 

00 DS CI A3 18 rC 

38 A6 86 C3 FA Br 

20 9C 28 C6 47 E3 

09 A6 49 CI 02 A4 

03 47 6A 32 OC 28 

rO D2 BC 07 14 CC 

8E D4 84 90 47 71 

06 99 CC €9 39 FA 

41 BB 14 Of C7 07 



9 A 4 6 

00 4 3 

00 10 
28 26 
4 8 3 3 
43 44 

li ir 

41 41 

4 1 4 1 

41 4 1 

40 03 

OSL 01 

fro! oo 

TO oi 

07 22 

ro 2 4 

28 29 

49 4A 

6 9 «A 

89 8A 

A7 A8 

C3 C6 

C2 C3 

F8 r9 

01 01 

00 09 
04 07 
2131 
91 Al 
34 CI 
38 39 
58 59 
78 79 
96 97 
B4 B5 

02 D3 
E 9 CA 

01 OO 
8C 29 
A4 21 

C3 :r 

98 1C 

ar 94 

02 C3 
If A€ 
23 4E 
6A 77 
41 3F 
CC 58 
OB C6 
FA 1C 
43 83 
30 04 
AD OO 



4 9 4 6 00 0 1 

00 OD 01 08 

i a li io or 

22 25 24 2A 

39 3F 41 44 



4 1 



00 



41 2C 25 2C 

4 1 41 41 41 

4 1 4 1 

4 1 4 1 



41 4 1 

41 41 

22 00 02 

153 01 01 01 

*0V 03 04 05 

02 OI 03 03 

02 03 OO 04 

71 14 32 61 

33 62 72 82 

2A 34 35 36 

53 54 55 36 

73 74 75 76 

92 93 94 95 

A9 AA B2 B3 

C7 C8 C9 CA 

E4 C5 C6 C7 

fa rr C4 0 0 

01 00 00 00 
OA OB rr 

05 04 Ci TO 

06 12 il 

Bl CI 09 23 

25 ri 17 »b 

3 A 4 3 44 4 3 

5A 63 64 63 

7A 82 63 84 

9B 99 9A A2 

B< B7 B8 89 

O-i 25 36 37 

T2 T3 F4 T5 

02 11 03 11 

e: 9£ 79 



60 18 

3i :j 



6A 3 7 

3 rr 

F3 



11 32 75 C7 

A7 34 C9 14 

29 "A :r *A 

2B 81 07 1C 

CB 4B B4 IE 

SC DO 29 39 

3D 68 64 OC 

38 A4 23 9E 

D2 eo OF 85 

D6 80 14 BO 

BO 4E 71 «0 

7 r rr D» 



oi oo oo oi ; jrir 

09 08 07 OB .... 7C 

or 10 2 0 17 ; 

30 3D 33 2A ; . ..*"!(* "\S' 0-3- 

43 *4 29 33 , -9* S%5m597AOCD> 3 

43 OI OB OC / KPJBO-CDA ?C. . . 

4 1 4 1 4 1 4 1 , A, % . A AAA 

41 41 41 41 ; AAAAAAAAAAAAAAAA 

41 41 41 41 .- AAAAAAAAAAAAAAAA 

41 4i rr rft t aaaaaaaaaaaaaa ? 

li 01 03 11 , ...,8.8..- 

01 01 01 00 / . ? 

06 0"» 08 09 / 

02 04 03 05 ; .. 77 

11 OS 12 21 ; ) • 

91 Al 08 23 t 1 A . . Q* . ** q . 2 ? 7 • 

0 9 OA 16 17 , Bftfe. MVnbc? . . . 

37 38 39 3A i ...Iff)" 4 5 6 7 8 9 : 

37 58 59 5A / COCFCHZ JSTUVWXYZ 

77 78 79 7A / caefflhlj »t\jvw„y, 

96 97 98 99 / 77777??? 

B4 B5 B6 87 , jfe T>2fe*rJK Wf iM 

02 D3 D4 D5 , fct«SJW*2 ^ItttS 

S9 JL5EA ri ; ^W«ttJ£«8¥«W 

ir[oijoo 0 3 i msmmwm 

00 OTJ j)p 01 / 

00 B3 fl'jj 00 / 77 . 

01 0 2 77 00 .• w . 

C~ 61 7 ". 13 ; f 1 . . AO - <q. 

33 32 FO 15 -27. B ft*. 40*7 

19 1A 26 27 t br?.$4??. . 

46 47 48 49 i ( > * 5 6? 8 9 : CDC rCHX 

66 67 68 69 ; JSTUVWXY2cd*fghl 

BS 86 87 88 / Jltuvwnyi777? 

A3 A4 A3 A6 / 7777? 

ba C2 cs C4 .. *rsmJ5i*fi$n*%*s.m 

oe 09 DA E2 t JE2 **7tttft2?Bfit»2E 

re f? rs r9 , mmf^maaanmm 

00 3r 00 .C8 t ?? ?.? 

Al T9 Cl'l5 ; * 1 A 7 > ?y . 7 

72 29 49 AO / 79 JBt ! .}7r)I? 

0 w D6 A6 92 . .<S£??S*b . 6Jt? 

8A 53 CF 6A x???.p.A?S5K 

6A 00 F9 88 t .r\.?7.Ru .? 

03 40 39 CO t oS.C?6tJ?7.M9? 

71 C6 47 34 t ? . c<? ? % . Jqfl 4 

DO 7A 00 OO i .t*?7W* .ff? 

7A 66 60 06 i 87f« wfffTzf . 

1C 04 00 72 TfSiX -79. ?r 
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00 38 02 13 / Wft7 .m ■ 77. 87 
3D A8 C9 07 , ?GqC .73^. 
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{ Sc4rt Of lio>g» } 
| AF90 Hckic 
Ltnych] 16 

•Varalon i 1.1 
Otnilty Oni:s l*ip«et r*ti«) 
x Dtnalcyi 1 
r 04n«;tyi 1 
ThunbnAll Width: 0 
Thumbnail K«iqhci 0 

) 

i Daflnt Ou«ntlxi:ien Table 

Tabla Zftdajct 0 
Tabl* ?rtcHloni 0 
Tabla valutfli 

li y e 9 a 7 ii 9 

9 9 12 11 12 IT t« 2 6 

17 16 13 13 16 31 *j li 

37 36 42 43 61 31 <i 2 -it 

37 46 36 37 53 72 S3 37 

63 6" 6» {> €3 41 51 "5 

80 74 66 79 61 «? «8 63 

> 

I Oatin* Quantization Tabla 

lan$chi 67 

T*t>2.« indmt 1 

Tabl* Praciiioni 0 

rabla Valutai 

11 12 12 16 14 16 31 1? 

17 31 63 44 3? 44 63 63 

63 63 63 43 63 63 65 65 
65 63 63.65^65^65, 65 65 
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6i 63 63 65 63 63 63 63 
65 65 65 65 65 65 65 63 
63 65 63 65 65 63 65 63 
6* 63 63 63 63 63 63 63 

I 

( SC*rc Of rrame 

Type: 8»a«Hne (Huffman) 
Length: 1 7 
Precision: B 
Htiflht: 64 
Midthi 6* 

Component; Count: 3 
Component 1 

Horizontal rr«qu«ncy ' 2 

Vertical Frequency: 2 

Quantization Tabla: 0 
Component 2 £]» 

Hoiitonc«l frequency: 1 

Vertical rrequencyt 1 

Quantization Tablet 1 i 3 i 

Component 3 ^ ' I v 

Horizontal Frequency: 1 ' 

vertical Frequency: 1 \' \ 

Quantization Table: I I 

> 

{ Define Huffman Table ^ . 

Length i 3 1 \ "* ' J \ 

Tabla Index. O 

Table Cl«ai: OC . tin s» « ' - 
Code Counts: OlSlllliZOOOOOOO ^ * (S 
COde values: O "1T^ 2 3456789ab ~f~wh «>- 

» N 
< Define Huffman^T e.b.i e— ** 
Length: "18 1 " 
Tabla Index O 
Tabla Clasa: 
Code Counts : 
Code Values: 



AC 

0 2 


1 


3, 


3 2 


4 


3 3 


3. 4 


4 . 


0 0 


1 


7d 






_ 






1 


2 


3 


0 


4 


11 


5 


1 2 


21 


31 


4 1 


6 


13 


51 


61 




22 


71 


14 


32 


81 


91 


al 


e 


23 


42 


bl 


cl 


13 


32 


dl 


fO . 


24 


33 


62 


72 


62 


9 


a 


16 


17 


IB 


19 


la 


23 


26 


27 


28 


29 


2a 


34 


33 


36 


37 


38 


39 


3a 


43 


4 4 


4 3 


4 6 


47 


48 


49 


4a 


33 


34 


55 


56 


37 


38 


59 


3a 


63 


64 


63 


66 


67 


68 


69 


6a 


73 


74 


7 5 


7 6 


77 


78 


79 


7» 


83 


8 4 


83 


8 6 


87 


88 


89 


dm 


92 


93 


94 


93 


96 


97 


98 


99 


9 a 


• 2 


• 3 


a 4 


a 5 


a6 


a7- 


afl 


• 9 


aa 


bZ 


b3 


b4 


bS 


b6 


b7 


oe 


b9 


ba 


c2 


c3 


C4 


c3 


c6 


c? 


c8 


c9 


c* 


d2 


d3 


d4 


d5 


d6 


d7 


da 


d9 


da 


el 


e2' 


63 


e 4 


#5 


e6 


e? 


40 


e9 


ea 


f I 


f 2 


C3 


1 4 


C3 


1 6 


f 7 





■- • / 



. n.f t 9 fa 
I J' 11 ' — ^ 

{ Define Huffman Table 
Length: 31 n 

Table Index 1 ■ s- t 

Table Class »-DC ( K V ! i ( , i 

Code Counts 1O3111111111OO000 > ' J * I v 

code values: 0123456789ab W - 

< Define Huff man Table », r M r 

1 ' 

UngCh; 181 ,- 
Table Index 1 f S fj I 

Table Class: AC 

Code Counts: 021244347344012 77 



Code Values: 



AC 
















0 . 


2 1 


2 


4 4 


3 


« 7 


3 


4 4 


0 


1 


2 


3 


1 1 


4 


3 


21 


13 


22 


32 


81 


6 


14 


42 


01 


13 


62 


72 


dl 


a 


16 


24 


34 


27 


26 


29 


2a 


33 


36 


37 


36 


49 


4a 


33 


34 


33 


36 


37 


38 


69 


«a 


73 


74 


73 


76 


77 


78 


68 


'69 


6a 


92 


93 


94 


95 


96 


a< 


a7 


a6 


■ 9 


aa 


b2 


b3 


b4 


C4 


c3 


c« 


C7 


c8 


C9 


ca 


d2 


e2 


e3 


• 4 


e3 


46 


«■> 


e8 


49 


t9 


fa 















3 d4 d3 




bi9 ba ci2 c3 . 
dS d£/ d/7 'd6j d*9 da 
£3 . 1 4 fJS ,*6 fV f 8 * 



( Start Of Scan 

L-engthi 12 „ 
Scan Count* 3 
Component ZD: 1 ,/y / } -** 

AC Entropy Tablet 0 
DC entropy Table: 0 
Component tDt 2 
AC Entropy Tablet 1 
DC Entropy Table: 1 
Component IDs 3 
AC Entropy Tablet 1 
DC Entropy Table: 1 
Spectral Selection Start: 0 
Spectral Selection End: 63 
suctiiive Approximation Might 
lueaiiive Approximation Lorn 

> 
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JPEG 



The firs! four bytes of a JPEG file are always ffd8ffe0. This is followed by 2 
bytes of header length, and the string "JFIF". These are followed by units used 
for resolution, horizontal and vertical resolutions. 

The RGB color can be translated to the YCbCr (YUV) scheme, using the formula 

Y=0.299R+Q.587G+0.1)4B . 

Cb5).1687R-0.3313G+0.5B 

Cr=0.5R-0.4187C-0.0813B 

Subsampling is used in JPEG, so that one Cb and Cr sample is used for each four 
Y samples, and this saves 50% of the space. Then, discrete cosine transform 
(DCT) is applied separately to 8 by 8 blocks of data for each YCbCr component. 
^\rt 8 by 8 table of quantization factors is used. The DCT elements are divided 
by the corresponding quantization factors and rounded to integers. 

The DC components (the (0,0) element of DCT) are replaced by the differences 
from the DC components of the previous blocks. This differential value may be 
between -32767 and 32768. These are then grouped into 16 categories, category n 
being the set of numbers between 2(n-I) and 2 A n-l and their negative 
counterparts. Each category has its Huffman code, followed by n bits specifying 
the element in the category. The rest of the DCT elements are called AC 
elements and are aligned in a zigzag fashion. Each nonzero AC element is 
combined with the number of zeros preceding it in the alignment and transmitted 
using a Huffman code. 

rug is 4 Yu v . : ::/ .;. 

■ — i — ■ — : — " : T7 - ] • : i i i — r~i — : — • — r 

-y. -p<[-tW~> ■ - «5 y*rf*A±*. , _; ; ; 
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glW»flMBfiWiS»f*«y^ JPEG Sf§/£S* • WTtt 

jpeg w^maifiiiDMaw ■ mm^ammm^ jpeg gas 

*SjC * BMW CCITT Recommendation T.81 • 



RGB 



YCtCr 



SxS block, 



□ 



JPEG Compression Standard 




Entropy 

^dngj ^f t '* g i S 

Kid -ID fguondurj 



1. W RGB &|£»ISgSfiK Y Cb Cr n« Components • 

2. KF&HI Component EU£ 8x8 fi9£%' 

3. SSHUkhifrftflit Discrete Consine Transform (DCT) • 

4. JB DCT W^SttSS Quantization Table IRRft&fflStt 
Quantization value. 

5. ffl DCT tt|S—flKWS (DCffi) ffl Predictive coding tXLt 
Entropy coding (RTJ-yUt^ Huffman coding i&E: Alrithraetic 
coding) jDJ-MJ5Kf • 

6. & DCT g'Sfcrflffc (AOS) JB Run length coding X Entropy 
coding (oT&gffl Huffman coding Alrithmetic coding) 

mmm- 



OCT : '.[?_c 
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A quick tutorial on generating a 
huff man tree 

Lets say you have a set of numbers and their frequency of use and want to 
create a huffman encoding for them: 

FRBQUENCT VALUE 



5 1 
7 2 
10 3 
15 4 
20 5 
45 6 

Creating a huffman tree is simple. Sort this list by frequency and make the 
0 two-lowest elements into leaves, creating 3 parent node with a frequency that 
is the sum of the two lower element's frequencies: 

12:* 

5:1 7:2 

The two elements are removed from the list and the new parent node, with 
frequency 12. is inserted into the list by frequency. So now the list, sorted 
by frequency, is: 

10:3 
12:* 
15:4 
20:5 
45:6 

£ You then repeat the loop, combining the two lowest elements. This results in: 

22:* 
/ \ 
10:3 12:» 

/ \ 
5:1 7:2 

15:4 
20:5 
22:* 
45:6 

You repeat until there is only one element left in the list, 
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35:' 
/ \ 
15:4 20:5 

22:' 
35:' 
45:6 

57:- 

/ \ 

/ \ 
22:- 35:* 
/ \ / \ 

10:3 12:* 15:4 20:5 
/ \ 
5:1 7:2 

45:6 
57:* 



102:* 
/ \ 



/ \ 
57:* 0 45:6 

/ \ I 

/ V r , 

22:* 0 * 35:* f 1 

d 10:3 12:* 15:4 20:5 f I I 
/ \ CH D 
5:1 7:2 

Now the list is iust one element c ontainine 102:*, you are done. 

This element becomes the root of your binary huffman tree. To generate a 
huffman code you traverse the tree to the value you want, outputing a 0 every 
time you take a lefthand branch, and a 1 every time you take a righthand 

• branch, (normally you traverse the tree backwards from the code you want and 
build the binary huffman encoding string backwards as well, since the first bit 
must start from the top). 

Example: The encoding for the value 4 (15:4) is 010. The encoding for the value 
6 (45:6) is 1 

Decoding a huffman encoding is just as easy : as you read bits in from your 
input stream you traverse the tree beginning at the root, taking the left hand 
path if you read a 0 and the right hand path if you read a 1. When you hit a 
leaf, you have found the code. 

Generally, any huffman comp ression scheme also requires the huffman tree to be 
written outas part of the file, otherwise the reader cannot decode the data. 
For a static tree, you don't have to do this since the tree is known and fixed. 
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The easiest way to output the huffman tree .itself is to. starting at the _root , 
dump first the left hand side then the right hand side . For each node you 
output a 0, for each leaf you output a 1 followed by N bits representing the 
value . For example, the partial tree in my last example above using 4 bits per 
value can be represented as follows: 



000100 fixed 6 bii byte indicates how many bits the value .. ^ 

for each leaf is stored in. In this case, 4. i * c » k ' 

0 root is a node 

left hand side is 
10011 a leaf with value 3 

right hand side is 
0 another node 

recurse down, left hand side is 
10001 a leaf with value 1 



So the partial tree can be represented with 00010001001 1010001 10010, or 23 
bits. Not bad! 




10010 
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• Decoding - Reverse the order 



4.2.2. Major Steps 



• DCT (Discrete Cosine Transformation) 

• Quantization 

• Zigzag Scan 

• DPCM on DC component 

• RLE pq AC Components , 

• Entropy Coding 



j i 



3. Zig-zag Scan 

• Why? - to group low frequency coefficients in top of vector. 

• Maps 8 x 8 to a 1 x 64 vector 



□ 
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4. Differential Pulse Code Modulation (DPCM) on DC component 

• DC component is large and varied, but often close to previous value. 

• Encode the difference from previous 8 x 8 blo cks - DPCM 

5. Run Length Encode (RLE) on AC components 

• 1 x 64 vector has lots of zeros in it 

• Keeps skip and value, where skip is the number of zeros and value is the next non-zero component. 

• Send (0,0) as end-of-block sentinel value. 

6. Entropy Coding 

• C** onn 7 e DC values into S1ZK (number of bits needed to represent) and actual bits. 



SIZE 


Value 


1 


-1, 1 


2 


•3. -2. 2. 3 


3 


-7. .-4, .7 


<; 


-15. .-8, 8. .15 


10 


-1023. .-512. 512. .1023 



Example: if DC value is 4, 3 bits are needed. 

S end off SIZE as Huffman symbol, followed by actual 3 bits. 

• For AC components two symbols are used: SymboLI: (skip. SIZE). Symbol_2: actual bits. 
SymboLl (skip. SIZE) is encoded using the Huffman coding, SymboL2 is not encoded. 

• Huffman Tables can be custom (sent in header) or default 



Start-of-Imafe | frame | Xnd-of-Imax* 



tables, elc. header j scan ) 
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block | block 



block 



• A "Frame" is a picture, a "scan" is a pass through the pixels (e.g., the red component ), a "segment" 
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is a group of blocks , a "block" is an 8 x 8 group of pixels. 

• Frame header: 
sample precision 
(width, height) of image 
number of components 
unique ID (for each component) 
horizontal/vertical sampling factors (for each component) 
quantization table to use (for each component) 

• Scan header 

Number of components in scan 

component ID (for each component) 

Huffman table for each component (for each component) 

• Misc. (can occur between headers) 
Quantization tables 

Huffman Tables 
Arithmetic Coding Tables 
Comments 
Application Data 



4.2.4. Four JPEG Modes 



^) • Sequential Mode 

• Lossless Mode 

• Progressive Mode 

• Hierarchical Mode 

♦♦In "Motion JPEG", Sequential JPEG is applied to each image in a video. 

1. Sequential Mode 

• Each image component is encoded in a single left-to-right, top-to-bottom scan. 

Baseline Sequential Mode, the one that we described above, is a simple case of the Sequential 
mode: 

Q It supports only 8-bit images ( not 12-bit images) 
O It uses oniv Huffman coding (n ot Arithmetic coding) 

Disclosed To And Understood By Me 

NiJ^i OitS" Signature: * h ^ 

Date: 



Name Date 



TRUMPION CONFIDENTIAL BUSINESS INFORMATION, 
SUBJECT TO PROTECTIVE ORDER 



TR000553 




TRUMPION CONFIDENTIAL BUSINESS INFORMATION, 
SUBJECT TO PROTECTIVE ORDER 



DCT-Based Coding 




DSP/JCLa* 



Zig-Zag Scan 




DOTftCla* 



Disclosed To And Understood By Me 



Name 



Name 



Date 



Date 



Signature: *\**Y_ 
Date: ^ a ' ? AA 



TRUMPION CONFIDENTIAL BUSINESS INFORMATION, 
SUBJECT TO PROTECTIVE ORDER 



jbject: 



Predictive Coding of DC 
Coefficients 




DC,, . . OC, 

F F I 

X L — I 1 

r«4ku*« co^h DC cmA<3»U. Tk* JUT««et Ut»« tb< 

9 g DV/tCUah 


ffMSt sad \k 

JPEG. 



Entropy Coding 



Huffman coding and Arithmetic coding 
Huf5nan encoder (two steps) 

- forming intermediate symbol sequence 

- converting; intermediate svmbol sequence into bina ry 
sequence using Huffman table 

DC : (Size, amplitude), 

where size defines the number of bits re quired to represent the 



• amnfitiidc and amplitude is the t *a cnmplgmw* 'TnlifiKfr " f 

riiffrirnnal. 
- Onlv the size is hutnrun coJed. 
AC : (runJength. size. aroDlirudcj 
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Table Claea: 
Coda Count • : 
Code Value*: 



AC 
































0 2 


i 


2 


4 4 


3 


4 7 


5 


4 4 


0 


1 2 


77 












0 


l 


2 


3 


11 


4 


5 


21 


31 


6 


12 


4 1 


51 


7 


61 


71 


13 


22 


32 


81 


8 


14 


42 


91 


al 


bl 


cl 


9 


23 


33 


32 


fO 


15 


62 


72 


dl 


a 


16 


24 


34 


el 


25 


f 1 


17 


1 8 


19 


la 


26 


27 


28 


29 


2* 


35 


36 


37 


38 


39 


3a 


43 


44 


4 5 


46 


4 7 


48 


^9 


4 » 


53 


54 


55 


56 


57 


58 


59 


3a 


63 


64 


65 


6 6 


67 


68 


69 


6a 


73 


74 


15 


76 


77 


78 


79 


7a 


82 


83 


84 


83 


8 6 


87 


88 


89 


8a 


92 


93 


94 


95 


96 


97 


98 


99 


9a 


a2 


a3 


a 4 


aS 


a 6 


a 7 


a6 


a9 


a' a 


b2 


b3 


b4 


b5 


be 


b7 


b8 


b9 


ba 


c2 


c3 


c4 


cS 


c6 


C7 


eS 


C9 


ca 


d2 


d3 


d4 


d3 


d6 


d7 


dS 


d9 


da 


• 2 


e3 


e4 


eS 


e6 


e7 


eS 


«9 


ea 


£2 


£3 


£4 


£ 5 


re 


«7 


f 8 


r9 


fa 






















J 









_ rr oa oo oc 03 01 60 02 11 03 11 00 sr oofra 

00000270b t CA BA 28 AO Or\rr D9 

7(7? J 



< ' Scare or Scan 
Length: 12 
Seen Countt 3 
Component xpi l 
AC Entropy Table: O 
OC Entropy Tablet 0 
Component XDi 2 
AC Entropy Table: 1 
DC Entropy Tablet 1 
Component XDt 3 
AC Entropy Tablet 1 
DC Entropy Tablai 1 
Spectral Selection Starts 0 
Spectral Selection End i 63 
Siteiitlvt Approximation Might 0 
Suceeelve Approximation Low: 0 

) 

i End O; I.tace • 



■4—1- 



)isclosed To And Understood By Me 

Name Date Signature: *>l\\f 

Name Bale" Date: 



TRUMPION CONFIDENTIAL BUSINESS INFORMATION, 
SUBJECT TO PROTECTIVE ORDER 



TR000559 



17102 

>ubject: ; i_ 



z? J^co.-4 f^L- i>C-> . Pc- | . /3 C i - C3 .... A..CO.-C/ 



0 I . . . , S>.C ' . A C 0 . yC- C J . - .« 0 



» \ I 



1 1 t I M 



1 » » 



i \ 1 ; : I i 5 : 



sclosed To And Understood By Me 



Name 
Name 



Date Signature; 



Date 



Date: ^ 



; » 



TRUMPION CONFIDENTIAL BUSINESS INFORMATION, 
SUBJECT TO PROTECTIVE ORDER 



TR000560 



•.ubject: H^t* -C<LU 



17103 



B.2.4.2 Huffman table-specification svntax 

Figure B.7 specifies ihc marker segment which defines one or more Huffman table specifications. 

Orfine Hitman tab* seomert 




MuWp*e(t«V...n) 
SyrtJcWengffi assignmert p a ram e te rs 



Figure B.7 - Huffman table syntax 

The marker and parameters shown in Figure 6.7 are defined below. The size and allowed values of each parameter are 
given in Table B.5. 

DHT: Define Huffman table marker - Marks the beginning of Huffman (able definition parameters. 

Lh: Huffman table definition length - Specifics the length of all Huffman table parameters shown in Figure B.7 
(see B.l.MX 

Tc: Table class - 0 - DC table or lossless table, 1 - AC table. 

Th: Huffman table destination identifier r Specifies one of four possible destinations at the decoder into which 
the Huffman table shall be installed. 

Lg Number of Huffman codes of length i - Specifies the number of Huffman codes for each of the 16 possible 
lengths allowed by this Specifica tion. Li's arc the elements of the Hst BITS. 

: Value associated with each Huffman code - Specifies, for each i. the value associated with each Huffinan 



code Of kngth i. Tnc meaning of each value is determined bv the Hoffman coding model The Vifs are the 
elements of the list HUFFVAL. 

Table B 3 - Huffman table specification parameter sties and values 
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The value in in Tabic B.5 is (he number of Huffman tables specified in the DHT marker segment. The value m. is the 
number of parameters which follow the 16 L,{t) parameter for HufTman table t. and is given by: 



16 



In general, m t is different for each table. 

Once a Huffman table has been defined for a particular destination, it replaces the previous tables stored in that 
destination and shall be used when referenced, in the remaining scans of the current image and in subsequent images 
represented in the abbreviated format for compressed image data. If i table has never been defined for a particular 
destination, then when this destination is specified in a scan header, the results arc unpredictable. 

Huffman tables are specified in terms of a 16-byte list (BITS) giving the number of codes for each code length from 
I to 1 fi. This is followed bv a list of the 8-bit symbol values (HUFFVAL). each of which is ass igned ajjuffinan code. The 
symbol values are placed in th e 1;tt in order of in creasing code length. Code lejtglhureateL than_L6 bUs afe not allowed. 
In addition, the codes shall be generated such thai the ill-l-biis code word of any length is reserved as a prefix for longer 
code words. 

NOTE - The order of the symbol values within HUFTYAL b determined only by code length. Wiihin i given code length 
the ordering of the iymbot values is arbitrary. 

This annex specifies the procedure bv which the Huffman uNes (of Huffman code words and their corresponding 8-bit 
symbol values) arc derived rror. :he"tvo lists (BITS and HUTVAl) in the interchange format. However, the way in 
which these lists are generated is not specified. The litfi should be generated in a manner which is consistent with the 
rules for Huffman coding, and it shall observe the constraints discussed in the previous paragraph. Annex K con urns an 
example of a procedure for generating lists of Huffman code lengths and values which are in accord with these rules. 

NOTE -There is a© requirement in this Specification that any encoder or decoder shall implement the procedures in 
precisely the manner specified by the flow charts in this annex. It is necessary only that an encoder or decoder implement the fa action 
ipccified in this lanex. The sole criterion for an encoder or decoder to be considered m compliance with this Specification is that it 
satisfy (he irquiirroents given in clause 6 (for encoders) or clause 7 (for decoders), as determined by the compliance tests specified m 
Part 2. 



CI Marker segments for Huffman table specification 

The DHT marker identifies the sort of Huffman table definitions within the compressed image data. B2.4J. specifies the 
syntax for Huffman table sperificarion. 



C.2 Conversion of Huffman table specifications to tables of codes and code lengths 

Conversion of Huffman table specifications to tables of codes and code lengths uses three procedures. The first procedure 
(Figure C.l> generates a able of Huffman code siies. The second procedure (Figure C.2) generates the Huffman codes 
from the table built in Figure C.i . The third procedure i C.3i ^eneratei the Hunhun codes in symbol value order. 

Given a list BITS f 1 to 16*) containing the number of codes of each sue, and a list HUFFVAL containing (he symbol 
values to be associated with those codes as described above, two tables are generated. The HUFFSIZE table contains a list 
of code lengths; the HUFFCODE table contains the Huffman codes corresponding to those lengths. 

Note that the variable LASTK is set to the index of the last entry in the table. 
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A Huffman code table. HUFFCODE. containir ;ff a code for each sire in HUFFSIZE is generated by the procedure in 
Figure C2. The notation »SI 1 rnnF IZ ill EigSK C.2 indicates a shtfHcrVloiicil of CODE by one bit position. 




Ffcurt C2 -Gtneratitto of libit ofHuflroap codes 



Two ables. HUFFCODE ar.i H-TF£.'Z£. rj-.u a c.-.v. ^.T.»r.:;J. The er^r.js m ihe ubles are ordered according to 
increasing HufSr^n :od; n-_T.fr.: vi^s 2-^ tsr-fti. 

The encoding procedure code tablet. EHUFCO and EHUFSI. are created by reordering the codes specified by 
HUFFCODE and HUFFSIZE according to The symbol values assigned to each code in HUFFVAX. 
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Figure C3 illustrates this ordering procedure. 




EHLIF5K0 a HUFF StZE(K) 




Figure CJ - Ordering procedure for en cod in procedure code tables 



C3 Bit ordering within bytes 

The root of * Huffman code is placed toward the MSB (most significant-bu) of the byte, and successive Wis are placed in 
the direction MSB to LSB (least-significant-bit) of the byte. Remaining bits, if any, go into the next byte following the 
same rules. 

Integers associated with Huffman codes are appended with the MSB adjacent to the LSB of the preceding Huffinan code. 
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£.2.3 Control procedure for decoding a scan 

Figure E.8 shows the decoding of a scan. 

The loop is terminiied when ihe expected number of reran intervals has been decoded. 




Fljure E.8 - Control p roc edu re for decoding a scan 
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F.I. 1. 5 Encoding models for the sequential OCT procedures 

The two dimensional array of quantized DCT coefficients is rearranged in a zig-zag sequence order defined in A. 3.6. The 
zig-zag order coefficients are denoted ZZ (0) through 22(63) with: 

ZZ<0) = Sq^ZZU) = Sq^ZZP) = Sq l<y .. M ZZ{63) = Sq„ 
Sq«, axe defined in Figure A.6. 

Two coding procedures are used, one for the DC coefficient ZZ(0) and the other for the AC coefficients ZZ(1)..ZZ(63). 
The coefficients are encoded in the order in which they occur in zig-2*g sequence order, starting with the PC coefficien t 
The coefficients arc represented as two's complement_integers._ 

F. 1.1.5.1 Encoding model for DC coefficients 

The DC coefficients are coded differentially, using i onc-dirncnstonal predictor, PRED, which is the quantized DC value 
from the most recently coded 8x8 block from the same component. The difference. DfFF, is obtained from 

^ DfFF » ZZ<0) - PRED 

At the beginning of the scan and at the beginning of each restart interval, the prediction for the DC coefficienr prediction 
is initialized to 0 . (Recall that the input data have been level shifted to two's complement representation.) 

F. 1.1. 5 J Encoding model for AC coefficients 

Since many coefficients arc zero, runs of zeros are identified and coded efficiently. In addition, if the remaining 
coefficients in the zigzag sequence order are all zero, this is coded explicitly as an end-of-btock (HOB). 

F.1.2 Baseline Huffman encoding procedures 

The baseline encoding procedure ts for 8-bit sample precision . The encoder may employ up to two DC and two AC 
Huffman tables within one scan. 

F.U.I Huffman encoding of DC coefficients 

F.l.2.1.1 Structure of DC code table 

The DC code table consists of a set of Huffman codes (maximum length 1 6 bits) and appended additional bits (in most 

• cases) which can code any possible value of DIFF, the difference between the current DC coefficient and the prediction. 
The Huffinan codes for the difference categories are generated in such a way that no code consists entirely of 1-bits 
(X'FF' prefix marker code avoided). 

The two's complement difference magnitudes are grouped into 12 categories, SSSS, and a Huffinan code is created for 
each of the 12 difference magnitude categories (see Table F.l). 

For each category, except SSSS -0. an additional bits field b appended to the code word to uniquely identify which 
difference m that category actually occurred. The number of extra bits is given by SSSS; the extra bits are appended to the 
LSB of the preceding Huf&naa code, most significant bit first When DIFF is positive, the SSSS low order bits of DIFF 
are appended When DIFF is negative, the SSSS low order bits of (DIFF - 1) arc appended. Note that the most significant 
bit of the appended bit sequence is 0 for negative differences and 1 for positive differences. 

F.l -2.1.2 Defining Huffman tables for the DC coefficients 

The syntax for specifying the Huffman tables is given in Annex B. The procedure for creating a code table from this 
information is described in Annex C. No more than two Huffman tables may be defined for coding of DC coefficients. 
Two examples of Huffinan tables for coding of DC coefficients are provided in Annex FL 
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Table F.l - Difference magnitude categories for DC coding 



ssss 


OIFF values 


0 


r 

* 


1 


! -u 


i 2 

■ 


-3.-2.23 




-7..-M..7 




-I5..-«.3..I5 


5 


-31..-I6.I6..31 


4 


-63.-32,32.61 




-I27..-44.64..127 


1 : 


-255..-128.1 28.255 


9 


-SII..-256J56..SH 


10 


-1025. -51 2.512. .1 023 




-2 047..-) 024,1 Q24..2 047 j 



F.J. 2. J J Huffman encoding procedures for DC coefficients 

The encoding procedure is defined in terms of i set of extended tables, XHUFCO and XHUFSI, which contain the 
complete set of Huffman codes and si2es for all possible difference values. For full 1 2 -bit precision the tables are relatively 
large. For the baseline system, however, the precision of the differences may be small enough to make this description 
practical. 

XHUFCO and XHUFSI are generated from the encoder tables EHUFCO and EHUFSI (see Annex Q by appending to the 
Huffman codes for each difference category the additional bits that completely define the difference. By definition, 
XHUFCO and XHUFSI have entries for each possible difference value. XHUFCO contains the concatenated bit pattern of 
the Huffman code and the additional bits field; XHUFSI contains the total length in bits of this concatenated bit partem. 
Both are indexed by D1FF. the difference between the DC coefficient and the prediction. 

The Huffman encoding procedure for the DC difference. CHFF, is: 

STZE«XHUFS«Dn7) 

CODE-XHUFCO(DlFF) 

code SIZE bits of CODE 

where DC is the quantized DC coefficient value and FRED is the predicted quantized DC value. The Huffman code 
(CODE) (including any additional bits) is obtained from XHUFCO and SIZE (length of the code including additional 
bits) is obtained from XHUFSI. using DfFF as the index to the two tables. 

F.l.2.2 Huffman encoding of AC coefficients 

F.I.2J.1 Structure of AC code tabk 

Each non-zero AC coefficient in ZZ is described by a composite 3-bit value. RS. of the form 

RS- binary 'RRRRSSSS- 
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The 4 teas! significant bits. *SSSS\ define a category for the amplitude of ihe next non-zero coefficient in ZZ , and the 4 
most significant bits . 'Rppp* g-j v ? thr t position of the coe fficient tn ZZ r elative to the previous non-zero coefficient (i.e. 
t he run-length of zero coefficients between non-zero coefficients) . Since the run length of zero coefficients may exceed 
15, the value 'RRRRSSSS* = X'FO' is defined to represent a run length of 15 zero coefficients followed by a coefficient 
of zero amplitude. (This can be interpreted as a run length of 16 zero coefficient*.) In addirion, a special value 
•RRRRSSSS* » '00000000' is used to code the end-of-block (EOB1 when all remaining coefficients in the block are 



The general structure of the code table is illustrated in Figure F.I. The entries marked "N/A" are undefined for the 
baseline procedure. 



RRRR 



10 



Eoe 

N/A 
N/A 
N/A 
ZRL 



COMPOSITE VALUES 

HSOT»0.tt3tt? 



Figure F.l - Two-dimensional value array for Huffman coding 

The magnitude ranges assigned to each value of SSSS are defined in Tabic F.2. 

Table F.2 - Categories assigned to coefficient values 



SSSS 0 


AC coefheicnti 


i <5 


-1.1 




-3.-2,2,3 




-7..-M..7 




-15„-« t «-l5 




-31..-1M6..3I 




^63..-3232-63 




-I27..-64.64..I27 ! 




-2i5..-l2S.121^55 




-5II~-256J56\JII 


to a 


-?023..-SlWI2~l 023 



Th e composite value. RRR&SSSS, is Huffman coded and each Huffman cod e is followed bv additional bits which specify 
the sign and exact amplitude of the coefficient 



The AC code table consists of one Huffman code (maximum length 16 bits, not including additional bits) for each 
possible composite value. The Huffman codes for the 8-bit composite values are generated in such a way that no code 
consists entirely of 1 -bits. 
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The format for the additional bits is the same as in the coding of the DC coefficients. The value of SSSS gives the number 
of additional bits required to specify the sign and precise amplitude of the coefficient. The additional bits are cither the 
low-order SSSS bits of ZZ(K) when ZZ(K) 'S positive or the low-order SSSS bits of ZZ(X) - \ when ZZ(K) is negative. 
ZZ(K) is the tfth coefficient in the zig-zag sequence of coefficients being coded 

F.l.2.2.2 Defining Huffman tables for the AC coefficients 

The syntax for specifying the Huffman tables is given in Annex B. The procedure for creating a code table from this 
information is described in Annex C. 

In the baseline system no more than two Huffinan tables may be defined for coding of AC coefficients. Two examples of 
Huffman tables for coding of AC coefficients are provided in Annex K. 

F.l .2.2.3 HutTman encoding procedures for AC coefficients 

As defined in Annex C, the Huffinan code table is assumed 10 be available as a pair of tables, EHUFCO (containing the 
code bits) and EHUFSI (containing the length of each code in bits), bo* indexed by the composite varue defined above. 

The procedure for encoding the AC coefficients in a Wock is shown in Figures F.2 and F.3. In Figure F.2, K is the index 
to the zig-zag scan position and R is the run length of zero coefficients. 

The procedure ' Append EHUFSKXFO') bits of EHUFCO(XT0T codes a run of 16 zero coefficients (2RL code of 
Figure f.l). The procedure "Code EHUFSI(O) bits of EHUFOW codes the end-of-block (EOB code). If the last 
coefficient IK - 63) is not zero, the EOB code is bypassed. 

CSIZE is a procedure which maps an AC coefficient to the SSSS value as defined in Table F.2. 
F.I. 2 J Byte stuffing 

In order to provide code space for marker codes which can be located in the compressed image data without decoding, 
byte sniffing is used. 

Whenever, in the course of normal encoding, the byte value X'FF* is created in the code string, a X'OO' byte is stuffed 
into the code string. 

If a X*00* byte is detected after a X'FF* byte, the decoder must discard it If the byte is not zero, a marker has been 
detected, and shall be interpreted to the extent needed to complete the decoding of the scan. 

Byte alignment of markers is achieved by padding incomplete bytes with 1-bits, If padding with 1-bits creates a X'FF 
vahie, a zero byte is stuffed before adding the marker. 

F.l J Extended sequential DCT-based Huffman encoding process for 84>tt sample precision 

This process is identical to the Baseline encoding process described in F.l .2, with the exception that the number of sets of 
Huffinan able destinations which may be used within the same scan is increased to four. Four DC and four AC Huffman 
table destinations is the maximum allowed by this Specification. 

F.1.4 Extended sequential DCT- based arithmetic encoding process for 8-bit sample precision 

This subclause describes the use of arithmetic coding procedures in the sequential DCT-oased encoding process. 

NOTE - The arithmetic coding procedures to (his Specification ait defined for die maximum prccuxoo to eocoartge 

ility. 



The arithmetic coding extensions have the same DCT model as the Baseline DCT encoder. Therefore, Annex F.I.I also 
applies to arithmetic ceding . As with ?he Huffman coding it chrjque. *e binary arithmetic coding technique is lossless. It 
is possible to transcode between the rwo syuenis uttSout either FDCT or IDCT computations, and without modification of 

.... . — ....~ a • 

The basic principles of adaptive binary arithmetic coding are described in Annex D. Up to four DC and four AC 
conditioning table defoliations and associated statistics areas may be used within one scan. 

The arithmetic encoding procedures for encoding binary decisions, initializing the statistics area, initializing the encoder, 
terminating the code string, and adding restart markers are listed in Table D. I of Annex D. 
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Erx»de_R.2Z(K) 



SSSS«CSl2EtZZ(K)) 
RS " (16 - R) ♦ SSSS 
Append EHUFStfRSJDte 
of EHUf CCXR5) 







| 2Z{K) - Z2(K) - 1 

1 




Append SSSS 
Jo*orterb«5of Z2(K) 



CZJ 



Figure F J * Sequential encoding of a non-zero AC coefficient 



Some of the procedures in Table D. 1 arc used in the higher level control structure for scans and restart intervals described 
in Annex E. At the beginning of icans and restart intervals, the probability estimates used hi the arithmetic coder are reset 
to the standard initial value as part of the Initenc procedure which restarts the arithmetic coder. At the end of scans and 
ttttart in\nvik, the Flush procedure is invoked to empty the code register before the next marker is appended. 




F. 1.4.1 Arithmetic encoding of DC coefficients 



The basic structure of the decision sequence for encoding a DC difference value, DlFF t is shown in Figure F.4. 



The context-index SO and other context-indices used in the DC coding procedures are defined in Table F.4 
(see F. 1.4.4.1 J). A 0-dccisioo is coded if the difTcrtoc* value is zero and a 1 -decision is coded if the difference is not 
zero. If the difference is not zero, the sign and inagniiude arc coded using the procedure Encode_V(SO). which is 
describedinF.MJ.l. 



F. 1.4.2 Arithmetic encoding of AC coefficients 



The AC coefficients are coded in the order in which they occur in the zig-zag sequence ZZ(1^.,63). An cnd-of-block 
(EOB) binary decision is coded before coifing the first AC coefficient in ZZ, and after each non-zero coefficient If the 
HOB occurs, all remaining coefficients in XL are zero. Figure F.5 illustrate! the decision sequence. The equivalent 
procedure for the HurTman coder is found in Figure F.2. 
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Figure F.l 1 - Tno-dimeosional value array for Huffman coding 



libit F.7 - Values assigned to coefficient Amplitude ranges 



! SSSS | 


AC coefficients 


i 


-2 04 7..- 1 024,1 024..2 047 


12 I 


-J W5..-2 048.2 048..4 095 




-J 19I..-4 096.4 096..8 191 


14 ; 


-16 383. -8 192.8 192..16 383 



F.1.6 Extended sequential DCT-based arithmetic encoding process for 12-bit sample precision 

The process is identical to the sequential DCT process for 8-bil precision except for changes in the precision of the FDCT 
computation. 

The structure of the encoding procedure is identical to that specified m F.l. 4 which was already defined for a 12-bit 
sample precision. 

F.2 Sequential DCT-based decoding processes 

¥JLl Sequential DCT-based control procedures and coding models 

FJ.l-l Control procedures for sequential DCT-based decoders 

The control procedures for decoding compressed image data and its constituent parts - the frame, scan, restart interval and 
MCU - are given in Figures E6 id E.10. The procedure for decoding a MCU (Figure £.10) repetitively calls the 
procedure for decoding a data unit For DCT-based decoders the data unit is an 8 x 8 block of samples. 

YXIJI Procedure for decoding an 8 X t block data unit 

In the sctmennal DCT-based decoding process, decoding an 8 x 8 block data unit consists of the following procedures: 

a) decode DC coefficient for Sx 8 block using the DC table destination specified in the scan header. 

b) decode AC coeff.cier.ts for 5 * 5 block using the AC table destination specified in the scan header; 
c» dequamize usir.g table destir^rlcr: <re-i:*e^ :r. the rarne header and calculate the inverse 8 x S DCT. 

FlU Decoding models for the sequential DCT procedures 

Two decoding proctitots are used, one for the DC coefficient ZZ(0j and the other for the AC coefficients ZZ(1).„ZZ(63X 
The coefficients arc decoded in the order in which they occur in the zig-zag sequence order, starting with the DC 
coefficient The coefficients are represented as two's complement integers. 
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F.2.1.3.I Decoding model for DC coefficients 



The decoded difference, DIFF. is added to PRED. the DC value from the most recently decoded 8x8 block from the 
same component. Thus ZZ(0) * PR£D + DIFF. 



At the beginning of the *can and at the beginning of each restart interval, the prediction for the DC coefficient is 
initialized to zero. 



F.2. 1.3.2 Decoding model for AC coefficients 



The AC coefficients are decoded in the order in which (hey occur in ZZ. When the EOB is decoded, all remaining 
coefficients in ZZ are initialized to zero. 



F.2.1.4 Dequantizatioa of the quantized DCT coefficients 



The dequantization of the quantized DCT coefficients as described in Annex A, is accomplished by multiplying each 
quantized coefficient value by the quantization table value for that coefficient. The decoder shall be able to use up to four 
quantization table destinations. 

F.2. 1 .5 Inverse DCT (IDCD 



The mathematical definition of the IDCT is given in A.3 J. 



After computation of the IDCT, the signed output samples are level-shifted, as described in Annex A, converting the 
output to an unsigned representation. For 8-bit precision the level shift is performed by adding 128. For 12-bit precision 
(he level shift is performed by adding 2 048. If necessary, the output samples shall be clamped to stay within the range 
appropriate for the precision (0 to 255 for 8-bit precision and 0 to 4 095 for 12-bit precision). 



¥22 Baseline Huffman Decoding procedures 



The baseline decoding procedure is for 8-bit sample precision, Toe decoder shall be capable of using up to two DC and 
two AC Huffinan tables within one scan. 




T2.2.1 Huffman decoding of DC coefficients 



The decoding procedure for the DC difference, DIFF, is: 



T 3 DECODE 



DIFF a RECEJVE(T) 



DIFF - EXTENDfDIFF.T) 



where DECODE is t procedure which returns the 8-bit value associated with the next Huffman code in the commend 
image data f se e F.2 .2.3) and IcECEIVE(T) is a procedure which places the next T bits of the serial bit string into the low 
order bits of DIFF. MSB first. Iff b zero, DIFF is set to zero. EXTEND is a OT)ccdure which converts the partially 
decoded DIFF value of precision^ )o the full precision difference. E XTEND is shown in Figure F. 1 2. 

^ y. 

)isclosed To And Understood By Me 

Name Oiti" Signature: 

Nime Bali" Date: - 



A /■ 



TRUMPION CONFIDENTIAL BUSINESS INFORMATION, 
SUBJECT TO PROTECTIVE OROER 



TR000575 



17120 



Subject: 



// 

/ / Or -. 

/ / 

// 

// 

// 

// 

// P 
// 
// 
// 

• c«ci>. 
I 

// 
// 
// • 
inc 



,:«nd {inc vv, inc tt > 

....i.r.eJ in S«celon r.2.2 1 Fl9ur« 
i vv U the sign bit. Ont 19 for 
. tero 1* frr nogat j. v« valve*. 

- l ) ; 



1 



) 

el* 
1 



ISO/IEC 1091 &-1 : 1993(E) 



V. -2 T 




No 



v t «(sa-iT)*i 
v»v*v ( 



FIgort F.12 - Encoding thi tign bit of t decoded value ia V 




FJ.2.2 Decoding procedure for AC cocfBdenCi 

The decoding procedure for AC coefficients is shown ia Figures F.I 3 and F.14. 
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•.,,jt owns CMs component 

row and column for thu data unit. 



void JpegOtcodirComponenc: :Oecod«Sequ«nti»l (jpegOecoder ftdecoler. 

unii9n<d int mcuro 
unsigned int mcuo ' 



Jp«9D«codarCot f t icltntBlock data 
memset (ftdeca, 0. slzeof (d*ta>> 



/ / Decodi the DC differce 
// Section r.2. 



// csTled Ct^n F.2.2. 



unsigned int to«n 
\J{ count • dc_ti«lf^D«cot»« < deco^ie-cJ^/ / 
Int bits - decoder . Receive (cbuntJCTT v ■ 
int dlfl - Extend (bits. &oy> fgT7' 

// Creste th« DC value from th« differtnct and the previous v.iiur 
int dc - difc * iiit_dc_v»ut t 
last dc_value - dc ; 
d*t*~<0) t0) - dc 1 

// Decode the AC coefficient*. 
// Section r.2.2.2 ripura r.n 

tor (unsigned int kK • 1 1 Kk < JpegSempleS i it ; ♦* kk) 

U B V T C /'Tray — *c„t»ble->Decod« (decoder 
UBYTC2 Tin - (UBY7C2) Ire ft OxFl 
UBYTC2 rciC - (UBYTtJ > Ira >> 0x4) : 

If (lit* D» 

// sees is xezo then rrrr should either be IS or rer© »c:" ding 

// rigurt r.l. 0 means that the r«»t of the coefficients ;■■•:« tt: 

// while 15 mesne the next 16 coefficients »re mo. We an not 

// for other values because Figure F.13 shows values other than 

// a* being trested as zero, 

if (rrrr 1- 15) 
break : 

kk »- 15 / // Actually 16 alnce one more get* added by t»x* '.cop 

) 

else 

* // if mmm» la non-zero then rrrr Qlvea the number of sero coe f I 

// to skip. 

kk rrrr t 

if (kk >- jpegSempleSlte) 

throw EJpegTstel {-value out of range-) t 



// Receive and extend the additional bits. 
// flection r2.2.2 figure r . I * 
int bit* — decoder . Receive 



int value - Extend (bits, 
(cdat* (0 ) |0] > [ Jpegf-lgfagl nputorder (kk)) - value / 



dat*_unlta (acucow * du_cols 
return » 



sicucoll . Inverse DCT (data, 
•quan 
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Figure F.14 - Decoding t oon-iero AC coefficient 




Tli* decoding of rhe amplitude and sign of th e non-zero coefficient is done in the procedure "Decode ZZ(KV\ shown in 
Figure F.14. 

DECO DE is a procedure which returns the value. RS. associated with the next Huffman code in the code stream 
(sec F.2.2.3). The value* SSSS and R are derived from RS. The value of SSSS is the four low order bits of the composite 
value and R contains the value of RRRR (the four high order bits of the composite value). The interpretation of these 
values is described in F.l.2.2. EXTEND is shown in Figure F.12. 



F.2.2.3 The DECODE procedure 

The DECODE procedure decodes an S-bit value which, for the DC coefficient, determines the difference magnitude 
category. For the AC coefficient this 8-bit value determines the zero run length and noo-icro coefficient category. 

Three tables, HUFFVAL, HUFFCODE, and HUFFSIZE, have been defined in Annex C. This particular implcrncntahon 
of DECODE makes use of the ordering of the Huffinan codes in HUFFCODE according to both value and code site. 
Many other implementations of DECODE are possible, 

NOTE - The values in HUFFVAL are assigned to each code is HUFFCODE and HUFFSIZE in sequence. There arc no 
ordering rwruirancnts for the values m HUFFVAL which have usisncd codes of the same kn|tfc. 

The implementation of DECODE described in this subclause uses three tables, M INC ODE, MAXCODE and VALPTR, 
to decode a pointer to the HUFFVAL table. MINCODE, MAXCODE and VALPTR each have 16 entries, one for each 
possible code size. MJNCODE(l) contains the smallest code value for a given length I. M AXCODE(I) contains the largest 
code value for a given length I, and VALPTR(I) contains the index to the start of the list of values in HUFFVAL which 
are decoded by code words of length I. The values in MINCODE tnd MAXCODE ire signed 16-bit integers: therefore, a 
value of -1 sets all of the bits. 

The procedure for generating these tables is shown in Figure F. 15. The procedure for DECODE is shown in Figure F.16. 
Note that the 8-bit "VALUE" is returned to the procedure which invokes DECODE. 
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OECODE 



l« 1 

COOE - NEXTBJT 



I tal ♦ 1 

j CODE - (SU COOE 1 ) ♦ NEXTBfT 




ISO/fEC 10918-1 : 1993(E) 



J * VALPTR<f) 

j.J*COOE-MINCOOE(l) 
VALUE ^HUFFVAM^ |y . 



Relum VALUE 



Figure F.16 - Procedure Tor DECODE 
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F.2.2.4 The RECEIVE procedure 



RECEI Vt(SSSS) is a procedure which places the next SSSS bits of the entropy coded seemeni into the low order bits of 
DFFF. MSB first It calls NEXTBIT ind it returns the value of ptFF to the calling procedure (see Figure F. 1 7). 



REceivscsss's) J £(?toitff- 0 => VIP? * 0 







V*(SLLV 1)* NEXTBIT 




No 



I 



1-0 



?X > 1 t 

sJ 




THOH*V*HdO*T 



Fl fl ur«F.17 - FVoc©dur»for RECE1 VE(SSSS) 




FJ.2.5 The NEXTBIT procedure 



NEXTBIT reads the next bit of compressed data and Pisses it to higher level routine* , ft also intercepts and removes stuff 
bytes and detects markers. NEXTBIT reads the bits of a byte starting with the MSB (see Figure F. 1 8> 

Before starting the decoding of a scan, and after rxocessing a RST marker, CNT ifcSared. The compressed data are read 
one byte at a time, using the procedure NEXTBYTE. Each time a byte, B , i s read. CNT is set to 8. 

The only valid marker which may occur within the Huffman coded data is the RST m marker. Other than the EOI or 
markers which may occur at or before the start of a scan, the only marker which can occur at the end of the scan is the 
DXL fderme.numhcr^Mines^ 

Normally, the decoder will tenriinate the decoding at the end of the final restart interval before the terminating marker is 
intercepted. If the DNL marker is encountered, the current line count is set to the value specified by that marker. Since the 
DNL marker can only be used at the end of the first scan, the scan decode procedure must be terminated when it is 
encountered. 



isclosed To And Understood By Me 

Name Date Signature: k|qrv 
NIS^T Dite Date: ^'^/ 



TRUMPION CONFIDENTIAL BUSINESS INFORMATION, 
SUBJECT TO PROTECTIVE ORDER 



TR000581 



J i . vi 



Subject: 



ISOflEC 10918-1 : 1993(E) 



NEXTBIT 



CUT o 0 ^\ 



N6XTBYTE 




B2 * NEXTBYTE 




BIT- SRI B 7 
CNT « CNT - 1 
B = SLL B 1 



Figure F.18 - Procedure for fetching the next bit of compressed data 
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File: D; \ I na t a 11 NComp re ssed Image ril e Format a \Cx»nplu \ c0 8 \irc\)ptgdeco . cpp 19 

98/12/22, Q6 : 52 ; 32PM . 



// 
// 
// 
// 
// 
// 
/ / 
// 
// 
// 
// 

// Thii function tttuina :hi ne*c oit in th« input *cr«»m 
Int. JpagOecoder; :HextBlC (> 

// jfZc\Lon r.2.2.5 ri9ur« T.18. . 

/7/sj Ve called bUd»t* 

If Xbit_pojitlon -- 0) Cj'Y^ 1 

( 



Oticrlpcion : 

Thi< function yeturni the next raw 6it in the Input atream. 
Bita »re read from high ordar to low. 
Return Viluti 

The next bit (0, 1) 




// Ha ere out of data ao read eha ne*t byte erora the Input Vcree* 
inpuc_it roam->reed ( (Cher *> *bit_dete. sixeof (bie_d»t*) > j 
if I input^i t ream->eof (I) 

throw CJpe9B«dO«ca ("Premiture and of file-) ; 
// Resee the bit reed poiltion starting with the highest order bit. We 
// read high to low. _ <, . ./ , , t 

^ blt poaltlon - CHAR^BIT » alaeqj 4 blt_de t a ) ^ ^ J \ {J^j ^ ^ £ £ ^ 

If <blt_date OxTD 



// Qxrr could atarc a marker. Th e aeouance OxfF. 0 ff po ia ua«d to 

// *cq represent the value OxTT. The only other marker that ia legal 
// at this point is a DNi, marker. 
UBYTE1 b2 / 

input^st ream- >• read {(char •) 4b2, 1) ? 
if { lnput^i cream- >e of ()> 

throw CJpegBedOata (-Premature end of file") t 
if (b2 !- 0) 
I 

If (b2 DNL) 

1 // DHL markers should not occur within the supported frame types, 
throw CJpegBadData, (-Unexpected Marker DHL-) * 

) 

tlit 

throw cjpegoadD* te (-Unexpected Marker-) t 

> 



> 



// Consume one bit pf 
- - fc> i t_poi itt on / o *-\ 

u 

return result / 



f che . input - 
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// 

// Description: 

// 

// This function reads a Huffman :3t)i« tcom tne input scream. A dmt 

// nixkir can define more enm on« Hjf tn»n tatale- TM» function r 9 *a» 

// Just one of c?iose t*t>iei. 

// 

// Parameters: 

// decoder: The JPCG decoder that owns the Huffman cable 

// 

// Return Value: 

// The silre of t-le Huffman caole in the input stream 

// (the number of bytes toad). 

// 

unsigned lnc JptgHu f f menOe code r : : Re adT ab 1 e (JpegOecoder 4d«cod. t ) 

// We declare this here because MSVC*» does not handle for 
// statement seeping rules correctly, 
unsigned lnc 3 ) 

// 8 . 2 . < . 2 

UBYTEl huffbits : Jpeg>:a*Huf fmanCooe-engcnl : 



unsigned lnc count 



// fie ad Che 1* l^bvte length counts and ccant th_s number of 
// con es in the raftle. 

t 55 < JpegHaxHuf f menCodsiengch ; * «• 33» 




xf (count > Jpeg.MmS'jnbe rOfHu f f m»nCcdes * 

throw C Jpeg3ad3ace ("Huffman coc.-.t > 2 5 6") / 

// Peed H ♦ r. valves. 

-or • 0 1 z ■: - 1 ; • - * J ' 

/ / Jr.aa^ vaJuaOJ * r<g La * ad * aJ 

huff vaioei t --. »— ^ decoder . freadByce H ; 

) 

// Generate the Structures for Huffman Decoding. 
MakeTab!* • h*j f f h: - - ' 

tat.la_defi.n-d - true / // This table can now be used, 
return JpsgM* xHu * fmanCode Length ♦ ce-jnt t 

I 

// 

// D«icrlption: 

// 



// This !vne:ler. generate s^ the da t* used for Hof freen decoding. 

// The lspltci: oucputs are the aisbtr variable* mineode In), 

// maxeode >ni and vi-p:r In]. These are the minimum Huffman Code of 

// length n»i, the maximum Huffman Code of length n + 1. *n*l the Index 

// into huff.viluts U for the flcsc value vich a Huffman code of length 

// n*l. 

/ / 

// r*r»nittrn 

// hufflbcai The count of Huffman codes of length n*l) 

// Ul 

voi d JpegHuf f man Decoder : sHekeTable (UBYTE1 huffblce UpegMaxHuf fmsnCodeLengtn) ) 

C h-r> M5 vc** does not 

// handle scoping in for abatements comedy. 

unsigned Int 11. 35* # 

// Those values in Chess arrays correspond to Che elements of the 

// -values- array, -rne Huffman coda for values fMt is hufffftrtfd TNI 

// and the lenoch of the code Is huffsliee fHl . 

UDYTE2 huffcodes l JpagMewNumber Of Hu t fmanCode s ) t 

unsigned in: ►•:fftls«l ' r^eg^ax^ -ir.^^rZ f K-j f fr.»r.Cod«i * 1) * 

/ / -~?r.y«r r »-h« »rrav V..ff r — . t' ~ r r. z % l r. lt. 7 :rjr.t of _r?**' 

. - m . , e»_rT I * '■ ; ~ •■_.»■•■«■■ 1_ _-_ " ~ • .* •■ " ? ' r. 1 r. ^ ~ . -. e 1 e n y- r. i f - r" . each 

xorCli - O, ka - O * 11 < JpegMaaHuf fmanCode Length / r* 11) 

( for {inc 53 - o ' < : i - : • 55) 

( huffalres - il ♦ » / 

) 

huffsisea iktiZ - 0 / 
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code 



// Section C.2 rif7i*rt? C.2 

C«lculi t . ™* Huft W , V cod« eoc_ each H..*fm*n *«lu«. 
U0VTE2 code - 0 ; 
jnsi^ned lor. >1 

for tkk - 0. si - "«ff.-uj«j tO) 
huifsnti inxi s- 0 

St, code <<— 1» 

1 foe < ; hat£ii<«i lHk| »i ' *♦ cod*. **> 

( 

huffcodea (K*) - code ; 

) 

I 

// Stcclon r.2.2. rigur* 
// Cciatt chut *rr#y». 

// mincode tni ; TKe »m.Ue3t Huffman code of n * 1 ■ 

" fill FT FTTH- r " 1 - T *« ^'"^ Huffman code ot length n * 1 
// ^Tp; f AV : l A ^^.x into the values array FU3t value with 
// Ql Iqnqtn n ♦ 1. . r . , 

for (ll-O, 33-0 ; 11 < JpegMawMu f f manCOde Leng t h ; ♦ » 11) \ "\- I C 

* // ii t» Che indtx into Huffman code lengthi 
// }J 1* che index Into Huffman code values 
If <huffbit« [111 I- 0) 

1 // The )J*rh Huffman value La the flrat with a Huffman code 
// of length 11. 
valpcr 111) - 33 ' 

nlncode (11) - huffeodea [331 : 
3) *- hutfOiti [ID > 

maxcode [ii] - J-.uTfcodea I ) 1 - U ; 

) 

alae 

* // Thar* are no Huffman codes of length (ii ♦ 1). 
maxcode (111 • -1 •* 
// An 111*9*1 value > Mxcodi t I 

mlncode [11) - J-pegMaxNumoe fOf Hu f t manCod* a ♦ 1 ; 
valpcr (11) • C * 

) 

) 

return r 

i 

// 

// Deaerlptlont 

// Thla function decode* th* next Hu f f m*n'«ncod«d value In Che input 

// acream. 

// 

// > ' th* jpcg SLfcSftflaUE thllt owr " tn » Huffman table. 



// 

lot JpegHuff manOe coder i i Decode ( Jpeg Oecode r (decoder) 

// Thla t»Pfitt*gn flasaasa bv ** ln c »« ln P ut «w- u»mg thu 

// Hjixxma\n ti&li 

// Section A JT.2.2.3 Figure r.16 

VBXTX.2 code - decode r . WextB 1 c () t 

int codelength / // Called X In the it»nd»rd. 

// Here we ere taking advantage of the fact that' 1 bit* are used a» 
// a prefix to th* longer eodea . 
Cor (codelength - 0 / 

(code > maxcode (codalangth} a* codelength < 
Jp*gM*xHu ffavanCOdelength ) ; 

♦*> codelength) 

( 

code - (OBYTB2) ((code « 1) t decoder . NextBlt (>) / 

> 

If (codelength >- JpegMexMuf f wanCoda Length) 
throw tJp«gl*dD*t* ("Bad Huffman Code Length") t 

// Now we have a Huffman cod* of length (codelength ♦ 1) chat 
// 1* aonewhere in she range 

// mineode [ code . .-*«ode |cc3e;*.^;h; . 

// Thla code i»* the (offaet * 1 ) • th code of (codelength ♦ 1) t 
int offaet - code - mlncode (codelangth) / 

// valpcr [codelength] la the flrat code of lengch (codelength ♦ 1) 
// ao now we can look up the value for the Huffman coda ln the cable. 
Int index - valptr [codelength) * offaet / 
return huff_valu*» [index) t 
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gama_corret : gamma correction 
designer : Albert Wang 

description : a lookup table is used for gamma' correction that include s 

1. gamma correct lookup table initialization via I2C 

2. panel data is processed via lookup table for gamma correc t 

3. bypass qammacorrection 

Group delay = ? oclk for camma correcti on — 

Date : Aug 02 1998 first creation 

Version : 2,0 

History : Sep 23 1992 

replace tsmc sram with artisan sram 

•Oct. 28 1999 
replace 256x8 with 256x10 



.brary ieee; 

•e ieee . std_logic_1164 . ail; 

: e ieee . std_iog ic_ur:S Lzt.^z . a _ ; 

♦ pragma translate_of f 
-library scaling_lib; 
brary tsmc_macro_025_lib ; 

-use scaling__lib . seal ing__components_pkg . all ; 
- pragma translate_on 

escalade ports -begin 



.tity gc_top is 
port (rstn : 




softzero 
tis : in 
tms : in 



in std_logic; 
in std_logic; 
std_logic; 

in std_logic; 
in std_logic; 

std_logic_vector (23 downto 0); 
in , std_logic_vector {17 downto 0); 
in" std_logic; 
std_logic; 
std_logic; 

<r-~ i — - - • 



ID_GC k \ in 
TQ_GC if- J out 
TQ_GC_F y~ cut 
TD_LUT : in 
TQ_LUT : out 
CLUT ALPHA : 



std_logic_vector (1 downto 0); 
s-cTlccic; 

std_logic_vector (2 downto 0); 
std_logic_vector (2 downto 0) ; 
out std_logic_vector (3 downto 0) ; 
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RCAB_CBUS 
GCAB_CBUS 
BCAB_CBUS 
DEDIM_LIGHT : 
DM_V_A START : 
DM_V_AEND : 
DM_H_ASTART : 
DM_H_AEND : 
LUT_CBUS : 
rgb_out : out 



out std_logic_vector ( lb downto 0) 

out std_logic_vector (15 downto 0) 

out std_logic_vector ( 15 downto 0) 

out std_logic_vector ( 3 downto 0) ; 

out std_logic_vector ( 10 downto 0) 

out std_logic_vector (10 downto 0) 

out std_logic_vector (10 downto 0) 

out std_logic_vector ( 10 downto 0) 

out std_logic_vector (8 downto 0) ; 

std logic vector (29 downto 0) > ; 



17131 



ARCHITECTURE BEHAVIORAL OF gc_top IS 



C OMPONENT gamma correct 
PORT ( 



rstn : 

PClk : 
GC_tbl_write: 

GC_value : 

GC_use 

Data_in : 
;m scaling 

GC tbl out : 



in 
in 
in 
in 

in 
in 



able 



GC_tbl_in 

GC_tbl_addr 
GC_tbl_ceb 
GC_tbl_web 
GC_tbl_clk 
Data out 



) ; 

:ND COMPONENT; 



PORT ( 



ve 



.cb 



inl 
elk 
cen 
oen 
wen 
a 

tis 

tms 
tqoen 

serial 

outl 

serial 



in 
out 



) 



:ND COMPONENT; 



std_logic; — reset signal 
std_logic; — panel clock 

std_logic; — I2C GC_tbl write pulse from host_if 
std_logic_vector (7 downto 0); — GC initial value fr 



std_logic; — use gamma 
std_logic_vector (7 downto 



correction from hostif 



0) 

in stdlogic_vector (9 downto 0) 
out std_logic_vector {9 downto 0) 



— panel input data fr 

— GC table data outpu 

— input data for GC t 

— GC tbl address 



out std_logic_vector {7 downto 0) 
out std_logic; — ramceb for GC table 
out std_logic; — ramweb for GC table 
out std_logic; — ramclk for GC table 

out std logic_vector (9 downto 0) — panel data out 



ZOMPONENT sram 256x10 



in 
in 
in 
in 
in 
in 
-dn 



std_logic_vector (9 downto 0); — data input 
std_logic; — clock input 
std_logic; — chip enable 
std_logic; — output enable 
std_logic; — write enable 
std_logic_vector (7 downto 0); — address 



std_logic; 



in std_logic; 
in std_logic; 



— test input select; from tcb test_act 

— test mode select; from tc 

— test data output drive enable; from 



in std_logic; — test data input 

out std_logic_vector (9 downto 0); — data output 

out std_logic — test data output 



Disclosed To And Understood By Me 



Name 



Date 



r 



Name 



Date 



Signature: 

Date: ^ /f / if 



TRUMPION CONFIDENTIAL BUSINESS INFORMATION, 
SUBJECT TO PROTECTIVE ORDER 



TR000587 



17132 

Subject: _ 



OM PONE NT delay comp 
PORT ( 

pclk 

phs : 
ph_active : 
pde : 
pvs : 
pv_active : 
pvde : 
phs_out : 
ph_active_out : 
pde_out : 



in std_logic 

in std_logic 

in std_logic 

in std_logic 

in std_logic 

in std_logic 

in std_logic 

out std~logic 
out std__iogi 

cuz scd_iogic 



c; 



pvs_out 
pv_active_ 
pvde_out 

CLK 

P.STM 

SZZRO 

IIC_DIRW 

PVS 

GCAB_CBUS : 
BCAB_CBUS : 
DEDIM_LIGHT 
CLUT_ALPHA 
DM_V_ASTART 
DM_V_AEND 
DM H_A START 
DM~H_AEND 
LUT_CBUS 
GC_CBUS 
HOST_IBUS : 
OM PONE NT; 



: out std_logic; 
out: out std_logic; 
: out std_logic 



— panel clock 
-- panel H_sync 

panel horizontal active 

— panel horizontal display enable 
panel V_sync 

— panel vertical active 

panel vertical display enable 

-- panel H_sync output 

— panel horizontal active output 

— panel horizontal display enable outp 

— panel V_sync output 

— panel vertical active output 

panel vertical display enable output 



in std_logic; 
ir. szd_logic; 
ir. std_iogic; 
in std_logic; 
in std_logic; 
cu- s-d_logic_vector (15 downto 0) 
out std_logic_vector (15 downto 0) 
out std_logic_vector (15 downto 0) 
: out std_logic_vector (3 downto 0) 
: out std_logic_vector (3 downto 0) 
: out std_logic_vector (10 downto 0) 
: out std_logicvector (10 downto 0) 
: out std_logic_vector (10 downto 0) 
: out std_logic_vector (10 downto 0) 
: out std_logic_vector (8 downto 0) 
: out std_logic_vector (10 downto 0) 
in std_logic_vector (17 downto 0)); 



host interface 



.gnal gc_cbus 
gnal data_value 
~ t *»t.j s a ri v v.* r i ~ e 



std_logic_vector (10 downto 0) ; 
std_logic_vector (7 downto 0) ; 



gamma correction for r input 
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signal r_gc_out 
signal r_gc_in 
•signal r_gc_addr 
signal r_gc_ceb 
signal r_gc_web 
signal r_gc_clk 



std_logic_vector (9 downto 0) 

std_Iogic_vector (9 downto 0) 

std_logic_vector O downto 0) 

std_logic; 

std_logic; 

std logic; 



17133 



garwna correction for g input 



signal g_gc_out 

signal g_gc_in 

signal g_gc_addr 

signal g_gc_ceb 

signal g_gc_web 

signal g_gc_clk 



std_logic_vector (9 downto 0) 

std_logic_vector (9 downto 0) 

std_logic_vector {7 downto 0) 

std~logic; 

std_logic; 

std_logic; 



lamma correction for b input 



signal b_gc_out 
signal b_gc_in 
iignal b_gc_addr 
;ignal b_gc_ceb 
signal b_gc_web 



std_logic_vector (9 
std_logic_vector ( 9 
std_logic_vector ( 7 
std_logic; 
std_logic; 



downto 0) 
downto 0) 
downto 0) 



Host interface part; decode I2C address and data 



L_host_gc: hostif_gc 
GENERIC MAP 

# 

w ADDR_SIZE -> 8, 
DATA SIZE -> 8 



PORT MAP 
( 



CLK 


»> 


pclk, 


RSTN 


=> 


rstn, 


SZERO 


«> 


sof tzero, 


IIC DIRW 




IIC_DIRW, 


PVS 




pvs , 


RCAB CBUS 


= > 


RCAB CBUS, 


GCAB CBUS 




GCAB CBUS, 


BCAB CBUS 


= > 


BCAB~CB0S, 


DEDIM LIGHT 




DEDIM LIGHT, 


CLUT ALPHA 


= > 


CLUT ALPHA, 
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DMJ/JVSTART => DM._V_ASTART, 
DM_V_AEND => DM_V_AEND, 
DM_H_ASTART = > DM_H_ASTART, 

DM_H_AEND => DM_H_AEND, /r> / ,J &8 ' ^) 

LUT_CBUS => LUTj:BUS, x^^V" * > £ 

GC_CBUS => gc_cbus, { 6 B p ° * - ^ r t f a- ^ ^ l^+PO* 



LUT CBUS 

=> gc_cbus, t ' x ci ? <~ - - ' / m~ 67 R ^f^O £ , , p -c- 

HOST_IBUS => host_ibus . , 



/rite 
_/rite 

owaddr_write <=gc__cbus (10) 



ata value <=* gc cbus (7 downto 0) ; ^ , , . ,, A a -wi-/v— , o ^ - , ,0 rjni 

rwaddr_write <=ic_cbus (8 ) ; < £ £ kVW>'^ . ^W2£a/ iV-^/VL- 

gwaddr_write <=gc cbus(9); 



- gamma correction processing for r input 



r cc : gamma correc~ 

5rt ma? 
( 

rstn »> 
PClk => 
GCcbiwrice=> 
GC value~ 



GC_use -> 

Data_in => 

GC_tbl_out => 

GC_tbl_in => 

GC_tbl_addr => 

GC_tbl_ceb => 

GC_tbl_web => 

GC_tbl_clk => 

Data out => 

fins** j Tg*-+lt 



rsm, 
pcik, 

grwador write , 
data_value] 
GC_u s e , 
rgb_in(23 
r_gc_out, 
r_gc_in, 
r_gc_addr, 
r_gc_ceb, 
r_gc_web, 
r_gc_clk, 
rgb_out (29 



inl 
elk 
cen 
oen 
wen 
a 

tis 
zms 
coo en 
serial_in 
outl 

serial_out 
); 



=> 
»> 
=> 
»> 

«> 
=> 
=> 
«=> 
=> 
«> 
=> 
-> 



_gc_in, 
r_gc_clk, 
r_gc_ceb, 
sof tzero, 
r_gc_web, 
r_gc_addr, 
tis, 



scfizero, 
TD_LUT(0) , 
r_gc_out, 
TQ LUT(O) 



downto 16) , 



downto 20) 
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Signature: i U cf 

Date: ^ 
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TR000590 



Subject; 



171*5*—- 



- gamma correction processing for g input 



_g_gc: gamma_correct 
PORT MAP 
( 

rstn ss > rstn ' 

PClk => pclk, 

GC tbl_write=> ggwaddr_write, 

GC~*value => data_value, 

GC~use => GC_use, 

Data_in -> rgb_in(15 downto 8), 

GC_tbl_out «> g_gc_out, 

GC_tbl_in => g_gc_in, 

GC__tbl_addr => g_gc_addr, 

GC_tbl_ceb => g_gc_ceb, 

•GC_tbi_web «> g_gc_web, 
GC tbl_clk => g_gc_clk, 
Data-out ■> rgb_out(19 downto 10) 

) ; 

jg gc tbl: sram_256xl0 

"port map 

( 



inl 




=> 


g_gc_in, 


elk 




=> 


g_gc_clk, 


cen 




=> 


g_gc_ceb, 


oen 




=> 


sof tzero. 


wen 




=> 


g_gc_web, 


a 




=> 


g_gc_addr , 


tis 




*=> 


tis, 


tms 




«> 


tins, 


tqoen 




=> 


softzero, 


serial 




-> 


TD_LUT<1) , 


outl 




-> 


g gc out, 


serial 


_out 


=»> 


TQ_LUT(1) 



); 



gamma correction processing for b input 



rstn »> rstn, 

PClk => pclk, 

GC_tbl_write=> gbwaddr_write, 

GC_value »> data_value, 

GC_use ~> GC_use, 



)isclosed To And Understood By Me 

Name Dite Signature: * 1 ^ 



■TOSS Bit? Date: zlA 111 



TRUMPION CONFIDENTIAL BUSINESS INFORMATION, 
SUBJECT TO PROTECTIVE ORDER 



TR000591 



; ms6 

Subject: 

Data_in 
GC_tbl_out 
GC_tbl_>n 
GC_tbl addr 
GC_tbl~ceb 
GC tbl_web 
GC~tbl_clk 
Data out 



=> rgb_in(7 downto 0) , 

=> b_gc_out , 

=> b_gc_in, 

=> b_gc_addr, 

=> b_gc_ceb, 

=> b_gc_web, 

=> b_gc elk, 

*> rgb_out(9 downto 0) 



b_gc_tbl : sram_25SxlG 
"?ORT MAP 
t 



inl 


=> 


b_gc_i n , 


elk 


=> 


b_gc_clk, 


cen 


-> 


b gc_ceb. 


oen 


=> 


sof tzero, 


v;er; 


= > 


::_gc__web, 


a 


=> 


b gc addr, 


cis 




-is, • 


tms 


=> 


t~s, 


tqoen 


=> 


scf tzero, 


serial in 


=> 


?D_LUT(2) , 


outl 


=> 


b gc out, 


serial out 


=> 


TQ LUT(2) 



) ; 



group delay compensation 



-i_delay_comp: delay_comp 

- PORT MAP 

( 

-^>clk -> pclk, 

- phs =*> phs, 

- ph_active => ph_active, 

- pde »> pde, 

- pvs => pvs, 

- pv_active -> pv_active, 

- pvde => pvde, 

♦ phs_out -> chs^cut, 

ph_active_out B > zr._azzL:e_zzz t 
cde cut ~~ -> c~e_?u~ , 
pvs~out => pvs_out, 

- pv_active_out => pv_active_out , 

- pvde out «=> pvde_out 

); 

:D BEHAVIORAL; 

disclosed To And Understood By Me . . 

NiJiii Date Signature: — Iz^L^tj 
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0-17137 

Subject: ... _ ... _• 

7 OO 0/3/9. Ob: 16:14PM . 



Copyright (c) 1994-1999 E»c*l*0» Corporation. All rights rcscr^eO. 
Block pro^iuriCH/gimmi_correcL:BEHRVio(>Al» 

~> Inputs 

6 Outputs 

— 0 lnouci 

RTL cod. geneittad by OesignBOOk LAM 

Title: pto3_Xuf id I /g«mmt_cottoct : BEHAVIORAL 

— Author- Albert 

-- Site? 12/21/99 19:43 
Description: 



Ut>c»ry ICEC; 

use ltCt.std_logie_1154.alli 
library tt fe~pkoa_lib/ 

ua9 ct fc_pkgs_ilb. constant^ pkg . All / 
use cefc'pVfli^l lb . rt9_t«ble_pkg . el 1 

— pragma tr»nii»tt_o£f 
— library MATRIX_L1& i 
library I iC__Llb 7 
library r»C_Llb ; 
library camc_macro_0 2S_1 lb .* 
library a u t o~cneck~l IbT 
library t amc_ lo_02 3_1 lb ; 

— library tt«c_gatt_llb / 
uae tcfc_8*c«_llb.»ll t 
pragma tnnil»t«_on 



— gina_eorrat gamma correction 
designer : Albert Wang 

— description : a lookup cable la used for giwn_corrtcUon that Includes 

1. gamma_eer rict lookup table Initialization via I2C 
- - 2. pansl data Is processed via lookup table for ginmi^corrict 

3. ^yp*aa g*nun«_cort«cCion 

— Croup delay - 3 pclk for gimna^cortactlon 

DeCe : Aug 02 1998 first creation 

— Version t 2.0 

— History : axcend gamma cable from 6 bit to 10 bit, need two write cycle 

— to collect 10 bit data from I2c 



library leee; 

uae leee . std_loglc_l 164 . all / 

use leee . ecd_logic_unsigned . all / 

— escalade pores -begin 
enClCy gaana^corrtct Is 

pore (rstn i In std_loglcj 

FClk : in atd_loglc* 

CC_tbl_ writs i in «td_logie> 

CC~v#lut : in ■«d - lo9ie_vtct©r(i down to 0)y 

GC_use i in s td~loglc7 

Date_ln t in a t d_l©glc_veetor (7 downco Oh 

CC^tbl_out i In icd_loglc_vtctor(» downco 0J 

CC_tbl~ln : out s t d~log lc_v«etor (9 downco OA 

CC_tbl_addr i ouC ■td_logle_vector (7 down to O) / 

CC^tbl'esb i out a td~logie7 

GC_tbl_wtb t ouC acd^loglcj 

CC~tbl_cU i ouC etd~logic/ 

Data-out x ouC etd~Loglc_veeeor < 9 downco 0) i t 

end gamma_cor rtct/ = 

— eaoalade pores -end 



ARCH tTCCTURC ItKAVIORAL or g amme_co r r «e t IS 

component CcintUAti 
pore 
t 

Clk t In Jtd_loglcr 

Reset In atd'loglci 

Enable t in atd_logic; 

Count i out ttd_loglc_v«ctor(B down to O) 

) * 

end component/ 

SIGNAL data_ ln_oi t a td_logic_vtctor ( 7 downco 0>* 

3 ZONAL daca_ln_D2 i itd_logic_vtctot { 7 down to 0)t 
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Subject: 



File: D: \ pro") e c t « \ t c f c I T N « » = * ladc^rtb\ p r o z « n c I I \ eCOOECEN \gamm*_co r z e c t_2 . v nd 
2000/3/9. 05:16:1*Pm . 



SIGNAL cnt_rst 

SIGNAL CC_tbi_«rlte_Dl 

SIGNAL CC_t6l.*rlte_Ol 

SIGNAL GC_CDl_»dtlf_ur_i 

SIGNAL CC_tDl_»Odr_wr 

SIGNAL CC_t bl_addr_rd 

SIGNAL Ireg 

SIGNAL GC cbl_ceb_wr 

SIGNAL GC~cbi_e»b_cd 

SIGNAL GC_tbl_web_wr 

SIGNAL CC_cbl_-«b^rtl 

SIGNAL »od«_nl 

SIGNAL w«b_-ir. 



» t<5_ logic. • 
3 cd_lo9 ;c; 
ltd logic 

, C( ) log 1 C_vector { 8 down to 0i ; 
a id'ioQi c_ve ctor ( 7 dowr> to 01.- 
ttd"*lo9xc_wtctorC> downto 0); 
std~logiC~vectoc i~> dounto 0); 

■cd~Xogic; 
jtd.lOfflc; 
sec logic; 

9td_10QlC i 



CimiM.correcc ttbla inUl«Ui*tlon 



cnt cat < «• NOT ritni 

aamm* correct table writing *ddfeaa generation 
*;t«r":c » 1 - « written into lookup tsble 

-- «4Sf«if Ts :^.Tr4if«3 by oelay of GC_tbj_wrice 
i «ddr cnt: C3un:VR£i 
"port MAP 
( 

Clk -> PCiK. 

p.eie: - > cr»:.:it. 
Enable - » rbl_wri tt_D2 . 

:ou.'. - Z Z - c 1 *dd:.«r„i 



r i (O ) is low 



AND GC tbl write 



AND GC_tbl_eddr_wr_l (0) - 



O f ) THEN 



actual GC table tddrtu increase by two write polae 
GC_t b l_*ddr_w sr <- CC_tbl.iddr_wr^i ( 6 downto 1 ) .- 

latch low nibble when GC_E b l_addr_w 

BEGIN 

ir (PClk'event AND PCI k - "l'l T 
XT Itratn «• 'OM THEN 

Ire? <- ^::neri •> ' 0 ■ ) 
ELSE 

IT iGC_tbl_addr_wr_l (0) - '0 

lrtg"<- CC_v«lot; 
END IF* 
END IF/ 
END IF/ 
END PROCESS* 

— r emweb for write 
PROCESS (PClk> 

BEGIN 

ir (PCiiC* event a;id pcik - t 

IT (rstn m •©•) THEN 

web win < — *l*i^ 
ELSIF~tGC_col_write • 

web_wlo~*<- T 0 ' / \ 
ELS X F CCC_tbl_wrlte_Dl - 

w»ft_-in <- • 1 • / • 
ELSE 

w*b_wl n <- web_wln / 
END ir> 
END I Tt 
END PROCESS » 

CC_tbl_w«b_wr <- w«b_wln« 

PROCESS C PCI k) 
■ COIN 

IT (PClk'tvtnC AND PC 1 k - •»•) THEN 

GC_tbl_wrt te_Di <- Gc_tbl__wri te t 
GC tSl'vr;;*^: <• 3C~tbl~wri. t« Oil 

:r" - ~I = - '- - ♦••> tke:: 

GC_tbi_i.-. <- 3C_vsl-je:I -CWNTO 3> 4 Ire^ 
END -Tt 
ENG :r# 

END PROCESS* 

— remceb for write 
PROCESS ( PCI k J 

BEGIN 

IF (PClk'avenc AND PCI k - 'CM THEN 
IF («C tbl_»ddr_wt_i|0) - • I ' ) THEM 

GC_tbl_ceb_wr <• |NOT GC_tbl_wrl te_Dl > ; 

ELSE 

GC_tbl_c«b_wr <- 
END J Tt 
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end ir. 

ENO PROCESS: 



Gamma_correct manipulation P*tt 



d«Uy part 

PROCESS t PC IK) 

BCGX ?r (PClk'ev«ne AND PClk - Tl THEN 
date A"_ D1 *" data_ln/ 
d*t«Itn_D2 <- data_ln_OX; 
END If; 

END PROCESS/ 

/r>*p 9 r»phlc Input: date Into GC_tbi eddreae 
cc_*bl_ tddt^rd < - d«t*_in_Dl» 

iccordlnq to gc_ub« aaalon CC timciD for read 

PROCESS (GC^Ult, PClkJ 
BEGIN 

rr <GC_ue« • THEN 

GC_tbi_ceb_rd <- PCl.k,* 

pc'tbi web rd <_- 
ELSE ' ; 

GC_tbl_cob_ cd <- "1** 

GC tbl~web_ <- V* * * ) 
C Hl> Tf, - — ■ ' 

END PROCESS; 



— C«nmi_corr»ct output ttlacdon 



-- generate rinceb, ttmvip and ram tddrei* for e««d/vrlte 
inodo_«« 1 <- NOT web^ln; 

PROCESS imoo^flel . CC_tbl_iddr_rd, cc_tbl_addr_wf ) 
BEGIN 

tr i mod a_ae 1 - 'I'J then 

GC^Dl.tddr <- GC_tbl_»ddr_-r; 

ELSE ~ 

GC_tbl add* <- GC^tbL_»ddr,cd; 
END IP; 
END PROCESS j 

PROCESS (mode eel , GC tbWtb^id, CC_tbl_ceb_wr > 
BEGIN 

ir (nodt.sel - then 

gc tbl^ceb <— GC_tbl_c«b_yr; 
ELSt" 

QC_tbl_ceb <- GC_tbl_ceb_rd/ 
CND IF/ 
CND PROCESS i 

PROCESS (mod«_l«l , GC_Cbl_V«b_rtl, GC_tbl_wtb_wr J 
BEGIN ~ 

IT (»od»_t«l - •!•» THEN 

CC_tOl web <- GC tbl_wib_wr; 
ELSE 

GC tbl_w»b <- GC - Cbl^«tb_rd; 
END Tr# 

CND PROCESS t 

— iiilgn data out that la from GC tbl or direct input 

PROCESS ( PCI *> " 
BEGIN 

ir <PClk*cvent AND PClk - 'I') THEN 
XT (GC_u». - *\ % \ THEN 

Data out <- cc.tbl_oot» 

ELSE 

Data out < — d«t«_io_02 t *C* i *0»/ 
END ir7 
eno rr> 

END PROCESS t 
cc_cbi_clk <- PClki 

END BEHAVIORAL/ 
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riU . 0:\pro).cii\ctfcH\«tc*l«cJ«„<J^Pro)_ I0 tacI I \KOOECEN\CountURE9 vhrt 2000/1 
/31. 08:38:06PM . . 



atngn.r : Albert W*ng 

deisnption ( 9 bits Up counter, synchronous Reset. Cn»bU InpuC 
: Au? 03 1998 first Creation 



hlitory 



tiolide ports -begin 
• ndCy CountURC9 Is 

port ICU : in std_loglC/ 

Ktset : *n .td logic; 

Entblt : std_loglC; 

Count . out «td_logtc_v«ctor 18 downto 0)1; 

end CountJftt5i 
— escalade ports -end 



archlt«ctvn v*rl 



s 1 9 n * 1 c 
signal cyLo 



CountUAE9 is 

ltd_logic_voctor|8 downto 0)/ 
s to.logic; 



C 1 o,_p rose s s : p:::»«" (CI KJ 

if icik'ivtnc a::o clk - 
if Mit: - * 1 ' t n«rn 

c<3 down:o 0) <- -O0OO" 
else 

if Enscle - * - ' :!»tn 
e ■ 0 <- r. - ~. = lit 
ir c - * : * t hen 
cu: <• c < I > ; 

if c (1 1 - ■ 1 • th«n 
c < 2) <- not e 12 ) t 
if cf2, - •*■ then 

c < 3 ) *- not c < 3) : 
*r.^ - i : 
*nd 1 e ; 
end if; 
And If/ 
end if; 
end ifi 



1*) then 



4 



A. 



process ICU) 



c y 1 o p roc ess 
begin 

If (Clk'tvtnC AND CLK - then 
if Reeet - '1* (h*n 

cyLo <- *0* i 
else 

c«se c(3 downto O) is 

whin "Ilia" - > cyLo <- not Cnebl 
when "JLLLJ.** ~> cyLo <- Enables 
when others •»> cyLo <• *0 
end cess/ 
end if; 
end lf# 
end process/ 

chl process : process [Cite) 
begin 

if (Clk*ev«nt AND CLK - then 
if Reset - *!' then 

c(l downto 4> <- »00000-# 
else 

if CICneble - •»•) end (cyLo 
c|4> <" not cf 41 / 
if e<4> - Chen 
c (5) <- not c (5) / 
if c(3) - then 
c ( 6) <- not c («> » 

if c >*. - • 1 ' then \ \V> 




9 l> /M0 



C . i 
♦ - - : 
end iff 
end if* 
end l£i 
end if/ 
end if/ 
end if/ 
■nd process; 



th«n 



Count <- 
end verl/ 



c / 
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r:l«; 



D:\proj eccs\tt£c!I\cJCa i *de_db Vp * oj^iuracl * \ * 5 I M < _T&?_v 1 \&i*\s im3\ noatt f gC 

2 0O0/ 3/9, 05: U:1*PM 




Author. 9* h -'«9 
library ICEE; 

use IECE.itd_logic_HS<-*H; 

us* ICEE . »eea — 1091 c — «rl ch . »1 1 ; 

Ubnry t c f e~pkgs_ 1 1 *> ' 

use ttfc pkgs 1 1 b . eons c ant^pkg . a 1 1 

us* ttf c~pkga~lib. reg_table_pkg .all 

library I IC_Llb t 

library rBC_Llb ' 

library t s»c_m«cro_0 2 5_l lb / 

library »u e 0_ch« c k_l lb / 

library li»c - lo_025_ll&; 

rary itCC. tt ie_pkgs — 1 lb / 
TECE . itd_logic_l 16 4 .all; 
I cce . * td~logic_eri eh.all; 
cc f e_pkgs_llb . conit*nt^pKg . all / 
t ctc'p *gs_llb . reg__t»ble_pkg .all 
ity hostif_gc i» 
generic (ADOR_SIZE 

OATA_SIZE : 
port (CLK : in 



lib 
us* 
use 
use 
use 
enc 



— escalade ports -begin 



lnt 
std_ 

RSTN : In 

SKtRO ! in 

XIC_DIRW ; in 

pvs~: in std_ 

RCAB_CBU3 : out: 

CCAB_CBU$ : out 

BCABCOUS : Out 

OCOXM LIGHT : out 
CLOT ALPHA : out 

DM_V~ASTART 1 out 

DH^V^AENO : Out 

DM~H~ASTART I OUt 

OM~"h_AEND : out 

LUT _CBOS : out 

t CC CBOS : out 

H O ST IB US : in 
hostl£_.'g"c» 
•sealade ports 



integer 
eger : - fi } s 

ogle/ 

st d_l ogle/ 
s td~logic/ 

s td_iogic_vector < 1 5 downco 0); 
std_loglc~veetor C 1 S down to 0) / 
m td~l ogie_vec t o r ( 1 5 downto 0); 
9 td_logie_v«etor ( 3 downto ©)/ 
s td_log lc_vec tor ( 3 downto 0) t 
■td~logic_vector C 10 downto 0>/ 
* cd_loglc_vec t or ( 10 downto Oft 
m t d_ 1 og i c_vect o r { 1 0 downco 0W 
• td^log lc_v«cter ( 1 0 downto 0>/ 
m cd_ log ic_vector ( S downto 0); 
■ td^loyic'vtctor ( 10 downto 0)1 £~ 
s td^logic_vecto« CI? downto 0J ) t 



architecture behavioral of hostit_ge is 

— component declare - — 

— tog P HUM °a afiafl g«qH*«T 
component DEC REG 1APPR 

generic ( 

ADDR_S12E : integer 

OATA_9 X Z E : Integer 

R£GDXTA_8 I ZE : Integer : - 8>/ 

port ( 

CLK 
RSTN 
StCKO 
IIC_DIRH : in 
VS_PUL 
MOST_XBUSM 



: - 6 / address bits aite 

r— 0/ data transfer bits slse 

- reg used bits slse 



0)s 

0) $ 
01 



REC EN 
REG~XWr " 



RE<a_VALOE 
REG OUT 



t in std_logic; 
x in std_loglc; 
» in * td logic / 
std logic/ 

: in std_loglc; 

std_iogi c_vector [data_siie*i 



in 



std logic/ 

atd2logic_wector cregdata_sxze-1 



In 
in 



out a td_loglc_vector (REGOATA— 3ttt-l 

OUt • td_iO« lC_V#CtOt( DATA_1 1 1 JE - I 




end component 9 

— for U bit! fflfllltit 

Component DEC REG TADPRUP 
port ( 

CLK 
RSTN 
5 ZERO 
IIC_DXRN 

MOST I RUSH 
HRCM~KM 
RtCL_EH 
REG INI 
REG~ VALUE 
REO OUT 



in Jtd_loglc; 

in std_logic/ 

In *td_logici 
s td_ logic/ 

in sed_ioglc/ 

in itd_Xogic_vtcror 19 downto 0)/ 

in std_logie» 

In atd~logle* 

in a td_loglc_vec tor { 1 0 downto 0>/ 

out * td_logic_v*ctor t 10 downto D>/ 

out itd.l*glc_victof H downto 0))/ 



end component/ 

CLOT.AtPKA register value 01/11/99 
slgnsl ~CLUT_Al.pMA_DATA j nd^loglc^tctocli downto O) 1 
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ubjeci: 



file: D^proiecti'-f.rcinesci liU*_fll3 \ p roj ^ xu r»c : I \ z S IM_TOP_vi \ bl k\s ». co 3 \»»o» c i £ _gc 
.vhd 2000/3/9. 05:H; 



signal 
9 X gna L 
Signal 
■ lqnal 
a lgnal 
s lgnal 



signal 
a i gnal 
3 lg nal 
s lgnal 
a lgnal 



DE^BIM (fjlittc data 

• Itjnat DMH_START_OATA ; ltd. 

dmh"*eno data : std, 

DMV~START_OATA *Cd 

DM V END_OATA «Cd, 

DE_£ZGHT_DATA : std 

DMV_ENOH_DATA » cd . 

omv^ehoi'data *ta 
biigticn«n * contriit regl 

a lgnal RCOWTRAST_DATA : sed. 
RBRICKTNCSS_DATA 

CCONTRASr_3>ATA : »td, 
CBRICK?NESS_DATA 

BCOSTRA5T_DATA std 
B8RIGHTNE53_OATA 

CLUT ALPHA rag! sc«= value 

a Lgnal ~CLUT_ALPMA_OUT * co \ 

-- OC DIM rtglictr output dec 

J lgnal DMH_STAAT_©UT : atd. 
algnal DMH_CN D OUT 

a lgnal OMV STAAT_OUT t «td 
a lgnal DMV~ENO_OUT 

brightness * contrtit r«gl. 

algnal R CONTRA 3 T_OUT i Std 

algnal RBRt GHTNES5_OUT J »td. 

algnal CCONTRAST_OWT J «<>. 

* igr.ei cb>.i -ktsesi^cvt : »cd 
lijr.al 9CC::r?A«T_rVT » std. 
signal BB A I CHTNE £S_O^T i ltd 

clut alpha rag i • c a r value 

algnal CLUT_A^PhA_EN : std 
-- oe_dim register data 

signal START— — EN std, 

i:gn«l C.:-:H_5TAATM_Et: : ltd, 

ii)r.«: ^:-:k_s::-:. J s cd. 

j igr.ai skk~s::s:-:~s:: : "td, 

signal W/"5TAr.::^£N : *td 

Signal OMV^STAATrr^tN : SCd_ 

algnal OHV_E::DL_*r: •td. 
aignal omv_e:;D>i~e:: = 

— bclghcneas i ea-tsr*ff regl; 
algnal RCGS7RAST EN : »cd. 
signal RflRI5HTX£S5_E:i J scd 
algnal GCONTRAST EM »td, 
algnal GBRIGMTNESS_EN : std. 
signal BCOS7RAsT_z:: : std. 
signal BBRXGHTNESS_EN : scd. 
algnal CRWAODR EH : »Cd 
•lgnal GGWADPR^EH : Std, 
signal CBWAOOR_E» » scd. 
signal LUTWAPDR_E?I ; std. 
algnal c rwaddr_w ri te t »td, 
algnal CCWAOD»_wtltt : Std 
algnal CBWA2DR writ! : std] 
signal LOTWAODS_*ilt» t std. 

— initial value cable — — 



76/1 0/99 
_logic_veccor c 1 
[l 09> c%«ctOr { 1 
logic_vaccor (1 

[loyic^vector ( 3 
"logic" vector { 7 
|loglc_vtctor(7 
ictr 

lo9ic_v»ctot { 

■td^loqlcj 
> logvc_vec tor { ~~ 
•td_logic 
loglc_vactor t 
i scd_logic 
01/11/99 
( loglc_v«ctor ( 1 
i 26/10/99 
_loglc_v«ctor t *> 
-• J?d_loglc_ 
logi c vtccor < V 
• srd_loglc_- 
»tar output dat. 
loglc_v«ccor 1 7 
lo<jlc_v«ctor < 7 
loglc_veccor { 7 
.loglc_veccor i 7 
[loglc~v«ccor t t 
logic vaccos(7 
01/11/99 

logic; 

26/10/99 
.logic i 
"logici 
"logic; 
[logic i 
[logic; 

logic- 
[logic; 
[logic/ 
'tor 
.logic/ 
[logic / 

logic j 

logic; 
.logic / 
[logic/ 
[logic; 
[logic/ 

logic/ 
[logic/ 
[logic/ 
[logic/ 
[logic / 
[logic/ 



do«ntO 0) ; «9,«e 

downco O ) ; CC g «B,«A 

downto 0 } / reg AO* «C 

0 downco 0); * » reg 4 r . * t 
downco 0); cog <T MSB 4-bit 

downco 0) ; — ceg 4 F 
downco 0) ; reg 4E 

downco 0)s — reg AE » ZuracZX 

v#ctor( 7 downco OW — reg AT 

downco 0); — rag BO, turacll 

vector ( 7 downco 0> t — rcg 81 

7 downco 0> ; rag 87. ZuracZZ 

vtctorl 7 downco 0); — reg 88 

downco 0)/ - - rag B6 

downco 0) / 

vector ( 7 downco 01/ 

downco O) t — 

vector (7 downco 0)/ 

downco 0 > * 

downco 0 I / 

downco 0 ) i 

downco 0 > / 

downco C > : 

downco 0 > ; 



CLOT 

signal 

-- OE_DX 

signal 

signal 

a lgnal 

signal 

signal 

— Zurac 

signal 

algnal 

algnal 

•lgnal 

algnal 

signal 



ALPHA rtglecti 
CLUT_ALFHAIM t 

h register Ini 
dmh start ix i 
dhh"choihx 

omv'stajiti::: 

DMV'tHOHlMI 

dxv_e::diz-i 

II. initial VI 
RCOMTAASTISt 
RB AI GHTHESS ZH Z 
GCOMTAASTINJ 
GBRIGHTMES3INX 
BCOKTRABTXS:; 
BBRTOHTHEBBIH I 



value 01/11/99 
? std loglc_v«ctor(7 downco 01 J 
tlal value 26/10/99 

■ td.loglc^vtctordO downco 0) / 
■tdIloglc~v«ctor(lO downco 0)/ 
• td_loglc_veecor < 10 downto 0) / 
itd.loglc_vtctor |7 downco 0); 
std loglc_vaccoc C7 downto 0); 
26/10/90 

i std_logie_vector n downto 0)/ 
• td_logle_veccor { 7 downto 0)/ 

i scd_loglc vector 17 downto 0>/ 
itd_logle_»ector <7" downed 0)/ 

i ltd logic vactoc(7 downto 0>/ 
■td_loglo v.ccor(7 downto 0) / 



algnal 


HOST_XB0S» 


» etd^logic^vector ( 9 


downco 


O) t 


signal 


ACCP_=:: 


i itd'logic"vtctor{7 


downto 


01 / 


signal 
signal 


DATA IN 


: std_loglo~vector M 


downco 


0> / 


**R 


i i:s_::;:c / 






signal 


WR_?ri 


: s^d_logic/ 






signal 


wR~r i 


* » C 3_i 07 1 C / 






algnal 




s - i_loc:c / 






signal 


RD 


t <Cd_loglci 






a lgnal 


VS Ol 


t ftd_loglc; 






signal 


VS~E2 


1 etd_loglcr 






Signal 




: std^logic/ 







begin 

initial value •iilgnntnc 



:sclosed To And Understood By Me 



Name 



Name 



Date 
Date 



Signature: 
Date: 



TRUMPI0N CONFIDENTIAL BUSINESS INFORMATION, 
SUBJECT TO PROTECTIVE ORDER 



TR000598 



Subject: 




i7i; 

.vn<3 2000 /3/9, 05:16. 14 PM ^ . 

BCOKTRASTINI <- RCONTHAST _ I H I • 

naniCHTNcss ini <- pbp ichtncss_x n i 

CCONT9ASTINI <- GCONTRAST _ I HI . 

CBR1GHTNCSSINI <- CBRlCHTMESS_I N * 

BCONTRAST INI <- I ^ I ' 

BBRIGMTNESSINI <- B »** <* HTNE3 3_l * I 

'.-'lo'sr'llul ^"cONTRAStIouT OR BRIGHTNESS.OUT, 

DC OIM raglster value 26/10/99 

DMN START IN J «» 8 H. 3TA AT I N X , 

DMM~ENOIMX <- BH_CNO_INI; 

D-HtAR?^I <- BVISTART.IHI, 

rNOH tWI <- LIGHT jNI <■ ^ 0^~T~B V END INI (10 dpvnto 8 ) /. 

cLUT'ALPMA tegiicct value 01/11/99 

CLOT ALPHAINI <- ~0000" * CLOT_ALPKA_ Z N I / 

BUS for DC_D1M 

DC LI G KT DATA <• OMV^CM DK_DATA < 7 downto 4 ) .• 

DHV END DATA <- DMV CM DH_ DATA ( 2 down CO 0) 4 DMV_CNOL_DAT A : 

DEdTm LIGHT " <- OE_CIGKT_DATA / 

dm v Send <- dhv_end_oata ; 

Om"v~ASTART <- ONV_START_DATA / 

Oh"m*ACNO <- DHH_ENO_DATA / 

qmIh^ASTAAT <- DMM_3TART_0ATA i 

CLOT ALPHA rigistir value 01/11/99 

CLOT ALPHA <- CLUT_AL PHA_OATA ( 3 downto 0) 

- - BUS Tori contrast end DHgntn«»» 
dCAB_CB(JS (1 downto 0t RCONTRA3T_DATA : 
PC Aft CBUS(13 downto 8) <T RBRI GHTN£SS_OATA* 

GCAB CBUS(7 downto 0) <- G CONTRA 3 T_ DAT A t ( /"» A fS ft , , r 

GCAB~CBUSfl5 downto 8) <- GBRIGMTNES S_OATA ; V ' °**> J ^ O - WJ 

BCAB_CBU3(7 downto 0» <- BCONT AAST_DATA / 

BCAB_CBUS<13 downto 9) <- B BRX GMTNCS S_OATA / W v ^ __ _ . ' ( |> ^ / ■ 

downto OJ <- OATA_XN, (UkSS CX^i^A^X 

— bus for scaling 

GC CBUS<7 downto O) <- DATA-IN/ 

CC'CBUS ( 8) <- CRWAODR.wrlCt; I iv r> f » I J A/JO > , 

CC CBUS< ») <- CGWADDR_wrtte; °U £ K U L " ^ 6jE ^ /^XTV /> ^- / 

CC^CBUS t 10) <- GBWADDR_write; *^-~&7\J 

Raalon IBUS ^ k)^__~JI 

ADDR IK <- HOST IBU3(7 downto 0> / 
DATA 1M <- HOST IBUS (15 downto 8) > 

ASX KPST IBU3117> ; 



P_P ul -' ,n: pCOCISI ( CLK , RSTH) 
begin" 

If (CLK'«v«nt end CLK — '!*) then 

If (RSTN -» *0 # or RSTH • *L* ) then 
WR_D1 <— »0' t 
WR D2 <- *0' * 
WR_PUL <- »0» / 

else ~ 

WR_D1 <- WR / 
MR_D2 <- WR PI / 

MR..F01 <- WR.Ol end not<WR_D2> $ 
end If"/ 
end If » 
end proceee / 

t 

vm P0L_9«n: PROCESS (CLK, R3TN) 
BEGIN 

K CCEK'ewent end CtK - THEM 

IT I RSTH • 'O* or RSTK - * X. • > THEM 

V3 Ol <— ' 0 • / 

V»"02 <- 'O'i 

VS^FOL <- *0't 
ELSE 

VS Ol <- PVS/ 

VS_02 <- V» Ol; 

V3_PUL <- V3_Dl AND WOTlVS_02l $ 
END If; 

end ir» 

END PROCESS J 
HQ3T_IBU3H ■<-» WR_PPI> B RD • DATA_IM / 



CLUT^alpha regletec value 0l/ll/»9 

I_CLOT_ALPHA : DEC_REG_1 ADDR — rag 9 4 
gtntric map ( 

ADDR SIZE •> t, — eddraae bit* else 

OATA_sizc -> 8/ — dete transfer bit. tltt 

Disclosed To And Understood By Me 

~ Name Date Signature: b h \ v 



Tiaiii 55!? Dale - "*/i/'7. 



TRUMPI0N CONFIDENTIAL BUSINESS INFORMATION, 
SUBJECT TO PROTECTIVE ORDER 



TR000599 



17144 



ubject: 



File; 0:\prO)«ct«\;CfcH > » eJcal « d e.at>^P r,s '.«C«l*f. lho1 \ fCO0ECENNOEC_REG_UDOft . vhd 
2000/3/3. 04:46; 76PM _____ 



-- Author: albert 
library IEEE; 

use I EES . s td_ X oq 1 e_l 1 64 . al 1 .- 
use lEEE.atd_lo9ic"«ritf>.«l 1 ' 
library t t fc_p kg s_ 1 i b 

uit tt f c pkQi^Ub . con* tant^pkfl . »1 1 
tntlty DEC_REG - 1ADDR la 
generic 



-- ticalade porta -begin 



AODR_SUC : 
OATA_SUE : 
WEGDATA^S T ZC 

> ; 

pore ( 
CLK : 
RSTS ; 
S1EPO : 
IIC DIR* : 
VS PUL : 
MO$T_iaU5H : 

REG EN : 

REGAIN I ; 
AEC_VALUE : 
AEG_OUT : 

) ; 



integer :- 0 : 
integer : - 6; 
integ* r : - 8 



in atd_loglc; 

in scd_loglc; 

in std_ioglc; 

in std,109lc» 

in »td_ logic/ 

in atd_logic__vector ( AD0R_,SI ZE ♦ 1 

in atd_logic/ 

in atd_logle_vectoc (RECDATA_SI2E - 



Oownto 01 ; 



_ 1 down to 0 ) j 

out icd loglC_v*ctor (REBDATA_SIZE - 1 down to 0 ) : 
out scd~logic_veetor (DATA_SXZE - 1 downto 0) 



end OEC_»£G 1AD0R.- 
-- escalade porta -end 



erchicflccurt 1-n of OEC^AEC^IADDR 1* 

-•signal PEG OATA : f td_lo9lc_v<ctor»AECDATA_SlZE-l downto 0) * 

signal p. EG GATAI : s td_l og lc_ve CT o r ( P.EGDAT A__-S I it- 1 downto 0J; 

signal R£3 _ :aTA: : itd_l09lc_v«ctor tREGDATA~S!lE-l downto 0 J ; 

signal REG ~ DATA TMP i 9 td_10g le_vee t or { DATA^S I IE- 1 downto 01* 
signal DATA_lEAO 5 s t d_loglc_vec tor ( OATA_S I ZE- 1 downto O)/ 
signal OATA IM • t d_l og 1 e^vec t o r C 7 downto 0); 

signal RO " i • td_loglc/ 

signal WA_PUL : std_ logic / 

segin 

REG_VALUt <- REG OATA2 / 

REG DATA TMP<- DATA ZERO t DATA_S I Z C - 1 downto REGDATA_S ISO 

t PEG DAT A 2 whan ( DATA SIZE>P.EGDATA_SI2E»elJt REG_DATA2 t 
REC_OUT <• R£G_OATA_THF when<RD-'l' and RtG_KM- • 1 ' ) elae OATA_ZERO i 

OATA_ZERO <- (StERO, SIERO, SIERO, StIRO, StEAO, 3IERO, SZERO, SlERO) / 

OATA_IN <- MOST IBUSW IOATA_f IIE-1 dO«ntO 0) J 
RO <- KOST~ I BUSH (DATA_SIEE) / 

HR_PUL <- HOST~IBOSN (DATA_SIZC+1 > s 



-- lsvel 1 register 



p regdacet 

procen (CLK. ASTNJ 

begin 

if fCLK'evcnc and CLK - •!•) than 

If (R5T.S- - '0* or RSTN - »L» > than 
REG DATA 1 <- REG_IWI f 

if (RCO.EM - and MR_POt- •_• ) then 

REG_OATAl <- DATA_ZN < R£GDATA_SII E— 1 downto 0) * 
and 1C / 
end if : 
end if / 
end process : 



level 2 register 



process (CLK, RSTN) 
begin 

if (CLK * iv«nt and CLK - ■ 1 • ) then 

if ;ast:: - cx Rjtn • •_.» > the* 

REG ZATAZ <- » EG IZ'Z t 

else 

if ( ZZC_ZZ RW- * 5 * i than 

_i . /£_.?". \L- » 1 • ; then 

R£C_OA7AJ <- REG DAT Al / 
and if # 
else 

REG DATA2 <- REG OAT Al ; 
end if / 



end if / 
end if i 
end process 
end Lanj 



sclosed To And Understood By Me 

\~^~\ oiti Signature: >U*'V 

Dite Date: ^/(t lH 



TRUMPI0N CONFIDENTIAL BUSINESS INFORMATION, 
SUBJECT TO PROTECTIVE ORDER 



TR000600 



Subject 



S/ERO DATA ZERO 

[TV- ■ 

' — 1 1 f \ r \ 



data.zkro 




>ATA ZLKOlDATAJStZE Jvwnto RliOI)ATA_.SIZRJ 



RUG VALUE ; V •" 

5 



REG_DATA_TMP 



DM A SIX I 



*CG_OU 



RE0_DATA2 



0ATA_S1ZE > 
REGDATA SIZE 



' K )ST J ii CSV HOST J D l/SN (DA TA JNZE1 



I H)ST JH MSN i DATA.SIZ l£-l) WRJOJl. 



^ RPG_EN 

"O 



RUi»\! \ V!/« 



IOSMBUSN <LUTA_SIZE-l Amnio o> 



DATA IN 



1 



r: > . /: DATA JS I REGDATA_SIZE- 1 Amnio 0) y ,.;/| , I " 7 ^ . / : 
4 REG INI 



REO DATA I 



RUr INI 



REGJNl 



00 



T 



REG 



) \ta: , 



nut 

REG 1X1 



IIC DIRW&VS PUL 



J -H-'-r 



T 



-r 



-4- 



I 



i — i ! : '■ ■ j : ; — i — 7— t — i — 1 — i — i—. I — i — ■ 

-cf? vf- R<ytX- or- —Ht-WP+>-XVSr*JL-~-to- or-- 

• ■ — -T" 1 .... - - 



Disclosed To And Understood By Me 



Name 
Name 



Date 



Date 



Signature: bl«'< <* 

Date: Uo^/r/tf 



TRUMPION CONFIDENTIAL BUSINESS INFORMATION, 
SUBJECT TO PROTECTIVE ORDER 



TR000601 



1714.6 

ubject 



Flle: o: \p r oj«t*\ttfcU\«»cil*oe_ot)\pfO)_ruf*en\iSI«_TO?_vi\Dr«\sin.J\hp S ut^c 

.vrhd 2000/3/9, 05:16rl4PM _ : 

REGDATA_S Z ZC -> B> " r *9 u*«d OUf ■ 
POtt map< 

CLK -> CLK - 

RSTN "> RSTN, 

SZERO -> S1ERQ. 

lie ox»w -> xxc^oxrw, 

VS PUL »> VS_PUl, ■'ft.itf*' 



HOST IBUSN-> MOST_IBUSN, »•«*!*■ 

-rr CM -> CLUT ALPHA EH. y^r ^ J * - f t / T> I ^ 



D£ DIM rtqiicc: vjloe 



26/10/99 



I_OMH_SC*t* .;OEC_REC_2ADOUOP r«9 49. «0 

pore »*P t 

CLK -> CLK , 

RSTN -> MTN, 

SIERO -> SZERO. 

iic Diaw -> iic.oibw. 

VS POL -> VS_PWL. 

MOST IBUSW-> MOST_IBUSN, 

J»ECM~£N '-> OMH_5TAP-TN_CN, 

SEC'/lN -> DHH STARTL_EN. 



RZC INI -> DNH_STARTINJ. n rf . 

REG VALUE -> OMH_STAAT_DATA, IS' - ''7 ^- A- C r/V— £> 1" 

RZG~OUT -> DMH_START OUT »/ » -> (/TA- | 



I_DMM__END : DEC_REG_2ADDRUP rao 4B.4A 

pore map ( 



CLK 




CLK . 


PSTN 


— > 


RSTH , 


SZEP.O 


— > 


SZERO. 


IIC OIRW 


— > 


IIC OIRW, 


VS PUL 


— > 


VS POL. 


HOST _IBUSN-> 


HOST IBU5H. 


RECM_£N 


-> 


OMH EN DM EH, 


?. £ 3 L 


-> 


DMK EN0L_£N. 


RES IN I 


— > 


OMH EN Q INI, 


REG VALUE 


— > 


OMH END DATA. 


REG~OUT 


-> 


dmk"eno"out > j 



I^DMVJt^tt t DCC^RCC 2ADDRUP rag 4D.4C 

port map I 

CLK -> CLK , 

RSTN -> RSTN . 

SZERO -> SZERO, 

IXC OIRW -> IIC_DIRW, 

VS PUL -> VS PUL. 

H05T_IiUSN-> HOST_lBUSN, 

RECM EN -> DMV_STARTN_EN 

RCGL EN -> DMV START L_IN 



REgJiNI -> 0KV"S TART INI . k^. \. A Slfrlt T 

REG VALUE -> 0MV_BTART_DATA, J> P \J ' ' » • * I 

RE OUT -> DMV START_OUT ) / 



RIC_OUT -> DMV_START__OUT 

I_DMVM_ENO : DEC_REG_1 ADDR leg 4T 

otntrlc nAp t 

A.OOR SIZE -> •• — Addrtu biti sice 
0ATA~S I IE -> 0 , data transfer bit* aixa 

RICOATA.Sirt"-* •) rag uaad biti till 

port map ( 

CLK -> CLK , 

RSTN -> RSTN, 

SZERO -> SZERO, 

IIC OIRW -> IIC.OIRW, 
VsJPUL -> VS POL, 
HOST_Z»USN-> HOST X BUSH . 

REG EN -> DMV EN DM EN 

REC INI »> DMv"eNDHINI 



REG *HI -> DMV ENDHINX, _ * . <rx 

REO VALUE -> DMV"~EN DH_DATA, => PP^V/^ A tO/Ty 1 

PEG OUT -> DWV~END_OUT )/ 7* /\ ^ 



i^dmv-.e?:: s -rc_?i3_--~r;p. r«g <E 

gtniric map 4 

SIZE •> 0, — addraaa bt 

lATA~3:i£ -> 5. cara -ranslRS &ira tilt 

REGOATA_S2ZE -> S) — rag uaed bt" 
port »ap ( 

CLK -> CLK , 

RSTX -> RSTH, 

SZERO -> SZERO. 

IIC_OIRW -> IXC_DZRH 
VS PUL •> VS_»UL, 

HOST XBUSN-> HOST^IBUSM, 

REC_EN ' 

REG INI 

REG~VALUE -> DMV ENOL OAT A, 




sclosed To And Understood By Me 

Narne Date Signature: oW >Y 



Name Date 



Date: 



TRUMPION CONFIDENTIAL BUSINESS INFORMATION. 
SUBJECT TO PROTECTIVE ORDER 



TR000602 



Subject: PCC.g6^*4PPj >UP _^L_i±l^. l7l5S 

hd 2000/3/5, 04:4 6:26 ^M _. ' - 

Author: c*««a 
library I tCC * 

lE£E..td.l09t01J«-**J[ c3C *L»de port. -begin 

entity DEC_REC_2ADDRUP *• 

szero : Ln itd_loqic» 

JJ? Sir* ■ -*<»-l««* c ' 

POL 1" Itd.lOfliCf 

HOST IBOSK : in . t d_log ic_vec t o r < 9 do-nto 0). 

r£C«'EN : i" 'td.logic; 

ftCCL " E w : in »td_logic/ 

a-c Tni : in • t d_l og lc_v,e t o r < 1 0 downto 0)/ 

REG VALUE : out Jtd_logic^veccor|10 downto 0); 

REG~OUT : out nd_logic_v.ctot(7 downto 0) 

vn «| *OEC REG_2ADDRUF/ 
__ «»c»l#d« port* -tnd 




.rchitecture im of dec_REO_2addrop 



is 



,t Q n»l REG DATA 1 : *td_log lc_v«ctor < 10 downto 0)j 

JiSn.l REC~DATA2 : .td_lo 9 ic_v.ccot UO downto 0> J 

aton.1 ADDR IN : itdJOdic^ctor (7 downto OW 

Lionel OATA BERO = »td_l og lc.v.cto r < 7 downto 0 / 

v . ■=..-. — u a . .-^ i i ~ v » <- r o r ( 7 down t © O / 



■ ignil DATA - »».v._*w W «- -~ _ " 

Ii«n»l REC OUT TMF * .tdjogic^victor (7 downto O)/ 

»ign»l «R_PUL " : Jtd^logiC/ 

signal R0 s »td_loglc; 

begl n 

rSg-SSt" R <^jrOATA2(7 downto O) wnen.RO-M' .nd RECK EN— * 1 * > .1.. 

— REC OUT.TMP whenlRO-T And RCCL.EK- * 1 * ) 

■lit OATA_tERO t 

DATA ZERO <- (SEERO, SIERO, SZCRO, StERO. S1ERO. StERO, SZERO, SZERO) / 
RCC_OOT_TMP <- DATA_ZERO{4 downto 0 > *REG_DATA2 ( 1 0 downto B> ; 

DATA_rN <- KOST_tBUSN(7 downto 0) t 
RD <- HOSTJBUSN (8> / 

WR PUL. <- HOST_IBUSN|J> i 

-- lovol 1 

p_regd«t« t 

proem (CLK. RSTW > 

begin 

It (CLK'tvmt end C1»IC - •!') then 

It < PSTN - '0' or RSTW - * X. * ) th«n 
REC OAT Al <- RCC_INI i 

«l»e 

If (RECIFE* - *X* »nd VfR_POL- '1* ) then 

REC DAT Al 17 down to 0> <■» ORTA_IM * 
•nd lf~J 

If { R.EGM IN - '1" R nd HR_POX- "l* > thtB 

REC_DATAX<10 downto 6) <- DATA_IN(2 downto 0) / 
end If*"/ 
•nd If / 
•nd If 9 
• nd ptoctu .* 

level 2 



ptOCfO* (CLK, RSTW) 
begin 

If (CLK'«v«nt end CLK - M*> then 

If (RSTN - '0* or RSTN • *E.' ) then 
REC_DATA2 <-» REC_INI J 

else 

if (iic_DrRw- , o # > then 

if |V3 pul- *i # > then 

RtG~DATA2 <- REC_OATAl# 

end if / 

REG DATA2 <- REG_DATA1/ 
end If - / 

end If / 
end it / 
• nd ptocm i 

■nd len/ 



sclosed To And Understood By Me 

fliiiii oat? Signature: fc<V» r 



Name Date 



Date: V>*>/f/\2 



TRUMPI0N CONFIDENTIAL BUSINESS INFORMATION. 
SUBJECT TO PROTECTIVE ORDER 



TR000603 



Subject 




IIC DIRWft VS.PUl 



i I ' T 



_, - - - P --r^-tjH-— i 



-i — ! — h 



~~[ — I— I 



2? 



... _ 



. « .-«{ ij - -; - ; • : ^ 



Disclosed To And Understood By Me 



Name 



Date 



Signature^ 



Name 



Date 



Date: 



- 



TRUMPION CONFIDENTIAL BUSINESS INFORMATION. 
SUBJECT TO PROTECTIVE ORDER 



TR000604 



17149 



Subject: . 



i-f ujr.-p^-l ■•--»■ . - ■ - - --T" •i.vLirir.r... 



"Cj? 7 ~ P ^ ^r^k ^ ° 



i ; i 



f I 



IT 



J I L_i — 1 — : — — ! i — ! : " 



i. m J. rn " i .nr.: j 



J 1 i _J 



r _ n~T 



-i l I I i FT 

— i '• i i i i~T 



Mr- . M 



J ! I 
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Name 
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Date 



Signature^ 
Date:_ 



■/<f>7 
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•Subject: 



Ft I*-. D:\pfoiectsNtcfcine5cal4ae_ob\pro3.tjr»ci : \ zS I rt_TO P_v i \ n i *\a x n 3 \ hoi 1 1 r_oc 

.vhta 20QO/3/9, 0S:16:1<^ 

RCC_OOT "> DMV_cnd_OOT I : 

bti9htn«as & contrast: reenter 

1 R_CONTRAST : OCC_REG_l AODR 
generic map I 

AOOR_SIZE -> 8, addren bxti >li« 

data sllC -> B, -- oats cr»nifit bit. »ixt 

RECOXTA_SirE"-> 8» ueed Die* 111* 

pore map ( 

CLK -> CLK . 

RSTN -> R3TM. 

SZERO ~> SZERO, 

IIC OIRM -> IXC_DIRW, 
VS_PUL -> V$_JOL, 

MOST IBUSN-> HOST.IftUSl*. ft . -f < 

RES EN -> RCOMTAAST CM, |^ «C I ,fc **3 > | 

REC'lHI -> RCOWTAASTXNI, 

3EC~VALUE -> ACOMTRAST DATA, 

EG_OUT -> RCOMTRAST_OUT > * 

IR_BRICHTNCSS : OEC^REG.UDOR 

9«n«rie map t 

ADDA SIZE »> 8, — iddrtsi bit* ill! 
OATA*3i:E -> 8, data transfer bita lite 

reg:ata_s:2e"-> 8) — reg u«<d bit* »m 
port nap{ 

CLK -> CLK , 

RSTN -> RSTN, 

SZERO -> SIERO, 

rrc_oiRM -> IIC_DIRW. 
VS ?UL -> VS POL. 

MOST £BUSN-> HOST.IBUSK. 

PES EM -> RBRICHTMESS EN, 

RE3":NI -> R8RXCMTMESSXNX, 

RES*VALUC -> RBRIGHTNESS DATA. 

?.[S_0'JT -> R8R:CHTNE3S_0UT 



IC_CONTRAST t OEC_REC_lADDR 
generic map ( 

A?3A_SIIE - > 8, -- address bit* sire 

DA?A~S IZ£ -> 8, -- data transfer bit* 

recdata_s:ze"-> 8> reg used bin site 
pore map ( 

C1.K -> CLK , 

RSTN •> RSTN, 

SZERO •> 3 ZERO, 

IIC_OIRW -> iic_o:rw, 
vs__*ul -> vs_pul, 
most xbu8n>> host_i»usw. 
rec_eh -> ccohtrast cm, 

REC_INI -> GCONTRASTTnX. 

RE3_VAWE -> CCONTRAST DATA, 

REG OUT -> GCONTRA3T~OUT ) / 



6j • c*^1 /vs 7 



KG_BRXGMTNESS i OEC_REG_l AOOR 
generic map ( 

ADDR_3I£I -> 8, — eddrees bits else 
DATA'stZE -> 8, — data transfer bits lite 
RCCDATA_SIZC -> 8 ) rag used bite else 

CX.lt -> CLK , 

RSTN «*> RSTN , 

SZERO -> S ZERO* 

t IC_OIRW -> He DIRK, 
VS POL -> VS_PUt, 

MOST_XSU8N-> MOST IBOSM, f « w * r~ . a t S 

ACO_EM -> CBRXGHTNCSS_EN, Lfl 'gP Lfai^ A/tO 

AtG.ISI -> CBRX9MTNESSXMX, ^ ^ • ^ 

REG.VA1JL -> CSRIC MT MESS DATA, 

RXC_OUT -> OBRIGHTME*S_OOT } / 

XB_COMTRAST t DEC_REG_lAOOR 
generic map < 

A£2A_SIZ£ •> 8, address blta slse 

DATA_SIZC -> 8 # — date transfer bite else 
REG5ATA__5 ZZZ -> 5; :«g used bit* alse 

port sip( 

CLK -> CLK , 

ast:; -> RSTM, 

SZERO •> SZERO, 

IIC w OXR» -> ric OXRV, 

7S_?yi -> 7S_PUL. 

y.csT_;avs::-> KcsT_iauss, 

REG EM -> BCOMTRAST_EM, 

RES.:!!! — > SCONTRASTXNX, 

AEG VALUE — > BCONTRAST OAT A, 

REG^OUT -> BCOMTRAST"OUT > / 



IB_BRICHTNESS f OrC_»EC_lXDD» 
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Nirii Date Signature: b|^' tY 
piiSiS Date" Date: W*f^ 
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Subject: 



Tile: o:\proj«ct»\ttlcl l\«ac6UdB_db\P«3_ior*cn\iSlM_TO?_Vl\oU\ii n j\ ho , tlf ^ 
, vhd 2 000/ 3/9. 03.16: HP* 

9eoetlC m * P ' XDOP SIZC -> 8. bit, 



ADO P_SII 
DATA_S I IE 



»- <>»c« tr»ni(tr bit* • 



HECDAtA_3I2£ 



0| -- r«g v»*«<a oit» aiie 



pore «*Pt CLK CLK # 

RSTN -> ASTN. 

SZCRO -> SZERO, 

XIC__OXRW -> IIC.DIRW, 
VS PUL -> VS_PUL, 

HOST IBUSN-> H03T_IB«S N » 

REG CH -> BBRICHTWE3S_EN, 

REG INI -> BBRIGHTNE33XNI . 

RCC'VAtCI -> BBRIGHTNE3S_DATA« 

REG~OUT -> BBRIGHTNES3_OUT 

^.u.n pg, writ. <- WR PUL A»LQ-GRWAPPR fi" * 
tfGWAODR writ* <-TJR PUL AKD CGWADDR_EN I 
GBWA00R~wri.te <- WA^PUI, AND CBWAODR_CN t 
LUTWADDB_writ« <- WR_PUX, ANO LUTWXDD^EN; 



■ s decoder 



ad«c: PROCESS <ADDR 
BEG IK 

— rrnt irrr 

RCONTRAST_EN <- 

RBRIGMTNES3_EN <- 

GCONTAAST_EN <• 

GBRIGHT«SS_tK <- 

BCONTRAST_EN <- 

B8RICHTNES3_EN <- 

GRWADOR_EW <- 

GCMAOOR.CM <- 

GBWADOR EN <- 

LUTWADOR_EM <- 
-- PR Py M geometer. 

OMH_STARTI._EN <- 

DMM_STARTM_IK <- 

DMH ENDL_£N <- 

DMH~CN DM — EN <- 

DMV~STARTL_EN <- 

OMV_3TARTM_BH <- 

DMV EHOL^EN <- 

dmv'ekdm^em <- 

_f MIT ftfaP"* gft<l1 



,_XW) 
•0* r 

•o • t 
. 0. . 

• o • # 
•o • / 

♦o • * 
*o» j 

' o • / 
'0' t 
'<>• , 



l.S«i 



r«9 AE 
reg AT 
reg B0 
-- reg 81 
• - reg B? 
»- reg BB 
reg B2 
— reg B3 
-- reg B« 
-- reg B5 



CLUT_ALPHA,E» <- 
CA5E A DOR IN IB 

rrr nx r ~ m fc * nfl briflhtr 



WHEN RCONTRAST_ADDA 

WHEN RBRJCKTMESf.AOOR 

WHEN GCOHTRABT.AODR 

WHEN OBRXCHTNESS_AOOR 

WHEN BCOWTRAST_AD0* 

WHEN »BRIGKTNESS_ADDR 

WHEN GRMAODR.AODR 

WHEN GGWADDR_ADDR 

WHEN GBWADDR_A0DR 

WHEN lOT«AODR_ADDR 

— DE ptm r»qlif r 

WHEN DMH_STARTL_ADDR 

WHEN DMH STARTH ADDR 

WHEN DMH_ttM Di_AODR 
WHEN DMH — IHOK^ADOR 
WHEN OHV_4TARTL_AOOR 
WHEN DMV_3TAATM_ADDR 
WHEN DMV EN DI>_ADDR 
WHEN DMV ENDM_ADOR 

rrt.PT alpha recileter 

WHEN C1.0T_ALPKA_ADOR 

WHEN OTHERS 

END CASE/ 

END PROCESS edee/ 



ootBter . 



, RCONTRAST_tN <«- 
-> RBRJGKTNE5S.EN <- *l'f • 
«> GCONTRAST_EN <- 
-> CBRIGMTHE5S_EN <- • 1 * * • 
»> BCONTAAST_EH <- 

-> BBRIGHTNE53_EM <- 'l'l 

-> GRHADDR.BM <- * I ' i 
m> CGHABDR_tM <- * 1 * < 
-> GBWADOR EM <• ' 1 * . 
• > 1AJ TWA D D R_E N <- '1 

—> DMH 3TA*TL_EM <- * 1 * * 

•> dmh"startm_eh <- • i • * 

-> DMn"tMOL_EH <- '1 * J 

-> DMH EN 0M EN <- '1'J 

-> OMV~STARTX_£N <- 

-> DMV~STAATM_EN <- 'l'J 

-> 0HV"ENDI._EN <- 

-> omv"emdm_eh <- • i ' / 

"*-> CLOT_ALPNA_EM <- *\*$ 



- reg 
• 1 " # 

— reg 

reg 



B0 



— reg AE 

Ar 
-- reg 

Bl 

— ceo B? 
B6 

reg B2 

— reg B3 

— reg B4 
reg BS 



J 
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Subjcui. 



WR Dl 



WR D2 



> 


WR_PUL 


) 





RJD 
DATA 



— s 



HOSTJBUSN 













U 


pvs 




VS_DI 






VS_D2 ^ 




> 




> 





PUL 



r 



71. 

P 2 - - 



M3T t> i- 



i — r 



t r y r • " < ~ i j i r~ r 



! ! 



Mil 



AD 
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Date 



Signature: ^ 



Date: V_ 
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object: 



17153 
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TR000609 



17156 . , ... 

Subject: __v£.^..^ti 



ra.: 0: v pcO j«c t sScc£cir\«,e»i»<J«.cJb\pro3.«of»eII\8C00rcCMN-ram^2 56Ml0.«h<S 2000 

/ 1 / 3 1 . Q8 : 29 ; OfePM 

Copyngnt (c) 1994-1999 Cscslade Cotpo;.tion ^1 X »9 hl ' recurved. 
Block pro)_iurJc:!/»r*r._:J6«lO:»eh*vioril 
10a npu t * 

— 2 output* 
0 inouti 

AT Li code <j«nsr»t«d by OtliO^oo* LAN 
I- Title: pro3_»ur»cll/.rain_756xl0 : t>eh»vlor«l 
Author: albert 
Dace: 12/21/»9 19:*3 

Description : 

llbnty 

o>e IE£E.>'5_Ifi;::_::ei.*:i; 
use UEE.itd_Io9iC_iri:h.4Ll; 
library c t f c~p*gs_T it> t 

use ttrc_ p p)c9J_l:bTconit«nt.pi«fl .all r 
use tt rc~plcg*_lj.b . c»«_tiblt_p'<tq.*H / 

— pragma trarjlst-^rf ! 
--Ubriry MAT*XX_Llb / 
library TIC Lib / 
library rac'-ib t 

L _ 3 r » r y - a — - _r. i:: '„» iE ' 

library t s.*?»e_ t 5 _ i ib .- 
liDrtry ttrs~3ats_iib • 

— use t:fc^7**.e_; ill # 

e*sal*?c :t 

-- Tile jt^c^aJiHlO.vhdl 

— Author (s i : Ait««t w**r.g 

— Dttcript i Cr. i j 3 s :irc;:*. into Artisan scam 

:ucn l» tns icrlal input, cq (?) li. the aerial output 

— ch*jn order ti 

•.wen -> :o«n -> teen -> ta<1> -> to(6) -> .... -> ta{0) - > 

-> tO<l) - > ... "> tO«7) 
hers, aaqfi) connect to ts(i-t) 
asq(0> connect to td<0> 
q<!> connect to td(i»l) 

Date * Cr: . 2? 1»9» 

— Version i 2.C 
History i 

library &eeer 

uae leee . a)td~logie~un* igned . all/ 
-- pragma t r analat e_o C £ 
library t»«c_s*cro_OJS i _l lb / 
pragsia tr»l»lUt«_on 

entity s r*n - 21<x 1 Z _ a 

port Clnl x in ttd_loqtc_v«c:or(9 downto 0) t 

ClH * *n »td_lo9icf 

can t in std_legic/ 

oen t in *td~loglc# 

«r«n in scd_loglcr 

* * A «* •cd_loflic_»tctoc«7 downed 0) / 

tie t In etd^logie/ 

t»» in etd_logici 

tqotn t in *td_logic# 

s e r i » 1 _ i r : : " 

" u e V-- ■_ » ^.:-;lT_v»:**r 3 Sswr.ce 0 3 / 

- - - » - - ; 

er.d srec;_2*fi*I -/ 

escsXa^e ?tz\i -«»-? 



component jt#a23C»;o 

port CQ » out §td_loyic_vtotor|9 downto 01/ 
CCN30 : out scd_logi=/ 

ceMSQ i out atd.logie/ 

WCliJQ i Out »td*109lej 

ASO out itd_loglo_v«ctor!7 downto 0 1 / 

TO » out a td_logic_v«etor C» downto 01/ 

isclosed To And Understood By Me 

Dili" Signature: fejijv; 



Name ~ Date 



Date: 
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Subject:. 



17157 



rile : D:\proj»cts\ttrctI\eoc*l*cJe_<Jt>\pro)_xuraciI NOCODCCr.NNi c * m w JS6*lo.' 
/L/3L, 08:29:06 PM 



hd 2000 



C1.K : 


1 n 


»to_i ogle- 




CEN : 


I n 


*t«_109ic; 




OUN 


i n 


* t a_ loqic; 




WEN : 


1 r» 


• c o__ 1 og x c ; 




A s 


i n 


a td_l ogic^vactoi ( 7 


down to 


0 : 


1 n 


*td_loglc\iccoc ( 9 


downto 


TIS : 


in 


itd_lo9ic7 




TMS : 


i n 


scd_lo9lc; 




TCCM 




in »td_lo9ic; 




TOEN 




in itd_loffic; 




TQOfiH 




ir» sca_loglc; 




TWEN 




in 9td_logic; 




T A. : 


in 


std_loglc_victoe(l 


down to 


TO ; 


in 


«td_logic_vactor(9 


downto 


end component* 









ilgnjl 

ngnil q 

signal te 

signal t«t 

signal taq 

signal twin 

signal teen 

signal toan 

signal wensq. 

signal eensq 

signal o«niq 



atd - logic_vactor(9 down to 
itd_logic_v«ctor !9 downto 
atd_ioglc_vec?or|7 downto 
itd_loglc_victof (9 downto 
• C d^l Dglc_vtctor (7 downto 
itd_logic; 
s td_ logic ; 
»td_10glc; 
s td_logic t 
atd~l ogic : 
• td~l ogic; 



begin 

twan < — »erlil_ln; 
toan < — wanaq<" 
teen <— oensq; 
t a < 7 ) <- eensq; 

ta<6 downto 0) <- esq(7 downto 1); 
td(0) <- asq(0) * 

td(9 downto 1) <- tq(8 downto 0); 
a«ri»l_OMt <~ tq(9>* 



0) ; 

0> ; 

0) / 

0) / 

0> , 



!_25<xlO: srai*296xlO 
port map 



CEN SQ 
OENSQ 
WENSO 

TQ 

CLK 

CEN 

OEM 

WEN 



ns 

TMS 

TCEN 

TOEN 

TQOCN 

TV EN 

TX 

TO 



caniq, 
oenaq. 
weniq, 



-> esq. 

-> tq. 
-> Cl*, 

- > cen, 
-> o«n, 
- > wan, 
-> a, 
-> inl. 
«-> Ua, 
-> cms . 



teen, 
toen „ 
t qoen, 
twan. 



-> U, 
• > td 



— Internal use 
internal uaa 

— Internal uae 

— Internal use 

— internal use 
internal use 

— from external 
from external 

— from external 
from external 
from external 

-- from external 
from external 

— from external 

— Internal uae 

— internal uae 

— from external 
-- internal use 

internal use 
internal use 



outl <— qi 

end behavioral/ 
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Subject: ^^J^J^l^L 



_ J -.-..V« - -z. - 




•■•■/. c<r~f'< 



T 



i—Ln : — I — : — : : — »— * 
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Name 



Date 



Signature:^ 
Date: 



~7 
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17159 



Subject:, 



1 S^njJk c . '-- 




^^zz^^- -^t — kt* r*r ; ~ 
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Date 
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subject: 



if) 




if] ^ V* 13? * - S ft. . 'I *l I 



$.7*fc?4 _.l 



if -17?.M 



\'\ T i rji [Tj ; ; ' j j |_ 
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jqi;i ^ oiti" Signature: - r 
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1 7 i G 1 

Subject: I'JL—JL 



/fi/21. 01:26:5TPM _ — " 



USE ltte.ftd.lo9iO»<-«^' 

- -USE i«e« . itd_lo9ic^unil^td.*ll< 



Modified ! ^» \ -jT? 



TttPP9U9 n C>; 

oslo. AnStneVs'iVind 3 out bu*«» »« jd(J8d - 



Tor «ven md odd ports output: UA out (n-2 fr»m« c) 

input: *buf>:. n-2 rr. m . t) °«*P« LB - out (n - 1 rr.me t> 

Bbuf.deta h-1 rr.m. il LC - out (o rt.»« t> 

Cbuf_d*t* in rr»me «> - 

Th. deint.rT.cin, generate- the 3 11— in-*, n-1 . n, *oc .c.l.r 

Th . 5e .re 3*3 pi*el. for motion dst.ctlon .nd I to »roor...l-e 



conv» r « ion. 



Motion 
0i«C83*Oif f84> 



pT-^GBCpA.dei.ylW P* - nemip*.d«i.yjl/ P3 - >GB , p a, d.l.y3 m 

p p b - RCB(pB. d«lay2) i 

p < - *aat P c.del.yli; p» - «gbcpc. delay*) , P 6 - RCB c P c. del.y3) , 

( Dl*fiBl*Dl£f8€ DifCB2*Dief85 ** «! C f B 3* 01 1 1 8 4 > THO»Otion> 




!! V * pow.r, the input i. .«t to »ro durlna dl.pl.y dl..t>l. period. 

H m c Theee 3 col are tot even port d. interlacing 

ZZ 1/4 2/5 3/6 

epl opl ep2 op2 ep3 op3 

ep7 op 7 epB op8 «p9 op9 

«p4 op 4 mpb opS op< op6 

^ 0 ^!_^!-!~ 0 The.* 3 col .ire for odd port 

entity delntp2 1» 
poet ( 

retn : m ltd loflioi 

elk s in *td_lo«lc» 




In etd_logie/ 

• rJt out t out ltd logic_v«ctor (23 do-nto 01 ; 

iS-Sut out ItdlloSlcIv.ctor^J downto i 

lie out » out etdIlo 9 ic_vector(23 downto 0J > 

olx Sut . out .tdlloyic_v.otor|23 J> ' 

olb out i out ttd_logic_v,ccor(23 tVIll l\' 

oLC_ogt i out a 

) ; 

end delncp2# 



*d~loo;l elector (23 downeo 01 



Architecture behavioral or d«intp2 i» 

coaiponanc »dd9 
port 

* . , An ,td_109lc_vector (• downto 0>i 

lr2 , in itd.ioflic.vtctorH oo-nto 0)» 

elk » in itd'loglci 

• un> : out etd_loglc w vectorCt oownto 0) 

> / 

end component; 

Disclosed To And Understood By Me 
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Subject: 



17 1G2 ^'^p^ My. 



.... /| ....... 



b 
c 



2 J 1—; 



T— — T 



J?p;**l UM - epi*el*-~ : -e>r*^*-*-; 

4 A - — L_^_A ; — L r£-L-*r 

. ; &_! ^ LX-A— r-n- 




■ ! I I 



- A- 



n — i — ! — ! — r 



4-44-U- 



Ifitt 



—IS) 



4-4-4- 



t i I 



4—1 



VTTJk 



1 I I i ! i i U i 



-U 



; Vi i'F r ■ ; i I'! i i ! 1 I i I ' 



i 1 • 1 



' i 1 ! j : ; 1 ■ ! ; 1 



J _i- 



l I 



-<r ' 



..._7 



if- 
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Subject: 

X 



171G3 



:i:~:i:zr—zn-n-pLr^-r—npa-cni 

, ' : * -- H-r^Thr-KT----flR : -^-- 



7D_ nr^ 1 ; T i_I 



' 4 ; _ ^ ; 6 

: • : - j- 5 

- - - tzsjfc.: ::: 

V ^ ? cp'*'( 



- -• -6 



..A. .. I Clk _ -. 

: ^--Kf. 




: — i — i — — : — i — . — » — ■ ; ' i , 

■" 1 1 1 i "■ r i ■ > i i | 1 1 !~ g| 1 1 ! ! 1 I,! 



i i T"77jjn ! ; ' 
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Subject: 



C C -> epa. 
C 1 0-? ,3 /> 4- 



; : , — i — ■ 1 . r — . 

t*$. — LL~-^~—yxr^-^f--—-\ 

H ' U I ' i i i ! N ' H 

/ » O tr% fJ ^ '_ •/* i V 



_ •.. .. _ _ tpL _a^' ^pfr i ; C b' C I ■ 

s,?. ^v^A-— -W-rrOh.^. L 



disclosed To And Understood By Me 
NiTSi Date Signature: 

Nl?Si Dale Date: - 
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Subject: .. 



17165 



- C\a r 

. Q f. r?. P?\ 

yq:^ -c? f 7. . 



C2 -i •> 



e-^- - - " * pf " 



:._ l^L^f*-^ •rr^^-^zi^JZJZ^ 



r- - ; I 



i J2/?X 



; ',m 1 1 ! ■ H ! 1 ! 1 ! 1,1 ! i ! 1 I I i ! M 
rfiHtztg^^ 



I'l l 1 ! 



87 7^51 _ - 0< 



": ~V 7 ' ! I I I ' j |_i_i_.„ J I 1 1 
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0 . , 1'cV 

NiFni ""Date Signature: 
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Subject: 



VESA Monitor Timing Specifications Version 1.0 Rev 0,8 



VESA MONITOR TIMING STANDARD 



Adopted 
Resolution: 
ED ID ID: 



8/7/90 (VESA #900602) 
800 x 600 at 60 Hz (non-interlaced) 
045h, 040h 



BIOS Modes:I02h; 103h, 1 13h, 1 14h, & 115h (4 t 8J5, 16, & 24 bpp) 

Video Display ^formation Format fVDIFl 
PreAdiusted Timing Data 



Timing Name 
Hor Pixels 
Ver Pixels 
Hor Frequency 
Ver Frequency 

Pixel Clock 
Character Width 

Scan Type 
Hor Sync Polarity 
Ver Sync Polarity 
Hor Total Time 
Hor Addr Time 
Hor Blank Start 
Hor Blank Time 
Hor Sync Start 

// H Right Border 
//H Front Porch 
Hor Sync Time 
//HBack Porch 
7/HLeft Border 
Ver Total Time 
Ver Addr Time 
Ver Blank Start 
Ver Blank Time 
Ver Sync Start 

//V Bottom Border 
//V Front Porch 
Ver Sync Time 
//V Back Porch 
//VTod Border 



800 x 600 @ 60Hz; 

800; // Pixels 

600; // Lines 

37.879; //KHz 
60317; //Hz 

40.000; // MHz 

8; // Pixels 

NONINTERLACED; 

POSITIVE; //HBlank 
POSITIVE; 
26.400; 



20.000; 
20.000; 
6.400; 
21.000; 

0.000; 
1.000; 
3.200; 
2.200; 
0.000; 

16.579; 

15.840; 

15.840; 

0.739; 

15.866; 

0.000; 
0.026; 
0.106; 
0.607; 

s o.ooo; 



//VBlank 

// (usee) 
// (usee) 
// (usee) 
//(usee) 
// (usee) 

//(usee) 
// (usee) 
// (usee) 
//(usee) 
// (usee) 

// (msec) 
//(msec) 
//(msec) 
// (msec) 
//(msec) 

// (msec) 
//(msec) 
//(msec) 
// (msec) 
//(msec) 



26.4 usee / line 
16.6 msec / frame 

^TOj^ ±0.5% 
20?DJnsec 
II H Phase ~ 

24.2% of HTotal 
4.5% of VTotal 

132 chars - 

chars = 

chars =* 

chars = 

chars = 



100 
100 
32 
105 

0 chars ■ 

5 chars = 

16 chars = 

11 chars ■ 

0 chars «■ 

628 lines 
600 lines 

600 lines 
28 lines 

601 lines 

0 lines 

1 lines 
4 linest 

23 lines 
0 lines 



2.3 % 



1056 Pixels -J> 
800 Pixels 
800 Pixels 
256 Pixels 
840 Pixels 



3'M 



0 Pixels 
40 Pixels 
128 Pixels^ ^ 
88 Pixels 

0 Pixels 



s 1 



HT-(1.06xHA) 
-5.2 



■A 



Definition of Terms 
Video 



HSync _ 
VSync _ 



Sync 



Back 
Porch 



"Active" Video 



Blanking 



Top/Left 
Border 



"Addressable" Video I Bottom/Right I Front 
(Addr Time) | Border | Porch 



Sync 



Back 
Porch 



Blank Start 



Sync Start 



Blank Tunc | 



L 
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Name 
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Date 



Signature: Wl/>- 
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Subject: 



VESA Monitor Timing Specifications Version 1.0 Rev 0.8 



VESA MONITOR TIMING STANDARD 

Adopted: 9/10/91 (VESA S90I 101A) 
Resolution: 1024 x 768 at 60 Hz (non-interlaced) 
EDIDID: 061b, 040h 

BIOS Modes: 104b, 105h, 1 16b, 1 17b, & 1 18h (4, 8, 15, 16, & 24 bpp) 

Video Display Information Format (WW) 
PreMjn^d Timing Data 



Timing Name 

Hor Pixels 
Ver Pixels 

Hor Frequency 
Ver Frequency 

Pixel Clock 
Character Width 

Scan Type 

Hor Sync Polarity 
Ver Sync Polarity 

Hor Total Time 
Hor Addr Time 
Hor Blank Start 
Hor Blank Time 
Hor Sync Start 

// H Right Border 
// H Front Porch 
Hor Sync Time 
// H Back Porch 
//H Left Border 

Ver Total Time 
Ver Addr Time 
Ver Blank Start 
Ver Blank Time 
Ver Sync Start 

//V Bottom Border 
//V Front Porch 
Ver Sync Time 
//V Back Porch 
//V Too Border 



1024 x 768 @ 60Hz; 

1024; //Pixels 

768; //Lines 

48.363; //KHz 

60.004; //Hz 

65.000; //MHz 
8; //Pixels 

NONINTERLACED; 



NEGATIVE; 
NEGATIVE; 

20.677; 

15.754; 

15.754; 

4.923; 

16.123; 

0.000; 
0.369; 
2.092; 
2.462; 
0.000; 

16.666; 

15.880; 

15.880; 

0.786; 

15.942; 

0.000; 
0.062; 
0.124; 
0.600; 
0.000: 



//HBlank 
//VBlank 

// (usee) 
//(usee) 
//(usee) 
//(usee) 
//(usee) 

//(usee) 
// (usee) 
//(usee) 
// (usee) 
//(usee) 

//(msec) 
// (msec) 
// (msec) 
// (msec) 
//(msec) 

//(msec) 
// (msec) 
// (msec) 
// (msec) 
// (msec) 



20.7 usee / 
16.7 msec / 

15.4 nsec 
123.1 nsec 

//H Phase » 

23.8% of HTotat 
4.7% of VTotal 

168 chars « 

128 chars » 

128 chars = 

40 chars ■ 

131 chars « 

0 chars * 

3 chars = 

17 chars " 

20 chars =* 

0 chars ° 

806 lines 

768 lines _ _ 

768 lines 
38 lines 
771 lines 

0 lines 

3 toes ^ . . 

6 lines • ^ f>\J- ?VL 

29 lines 
0 lines 



line 
frame 

±0.5% 
5.1 % 



1344 Pixels^ 
1024 Pixels — >> 
1024 Pixels 
320 Pixels 
1048 Pixels 

0 Pixels 
24 Pixels 
136 Pixelsxor; 
160 Pixels? 

0 Pixels* 

HT-(L06xHA) 
~3£8 „ 



ft? 



1>/Lj 



f>\J- 



Definition of Terms 
Video 



"Active" Video 



HSync 
VSync 



Sync 


Back 
Porch 


Topi/Left 
Border 


"Addressable- Video 
(Addr Time) 


Bottom/Right 
Border 


Front 
Porch 


Sync 


Back 
Porch 

















Blank Start | Blank Time | 


Sync Start 








Tm?e 



Disclosed To And Understood By Me 



Name 



Date 



Name 



Date 



Signature: 

Date: ^JllA 



TRUMPION CONFIDENTIAL BUSINESS INFORMATION, 
SUBJECT TO PROTECTIVE ORDER 



TR000625 
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f 02. y_ 

£40 



:l/XjLz_^ 



4Z» 



Resolution: 640 x 480 at 60 Hz (non-interlaced) 

WOS Modes: ! 10lh, 1 10h, 1 1 Ih, & I I2h (I, 4, 8, 15, 16, & 24 bpp) 

Video Display Info rmation Format P/PIH 
prftfrH ju^ed Timing Data 



Timing Name 

Hor Pixels 
Ver Pixels 
Hor Frequency 
Ver Frequency 

Pixel Clock 
Character Width 

Scan Type 

Hor Sync Polarity 
Ver Sync Polarity 

Hor Total Time 
Hor AddrTime 
Hor Blank Start 
Hor Blank Time 
Hor Sync Start 

//H Right Border 
// H Front Porch 
Hor Sync Time 
//HBack Porch 
//HLeft Border 

Ver Total Time 
Ver AddrTime 
Ver Blank Start 
Ver Blank Time 
Ver Sync Start 

//V Bottom Border 
//V Front Porch 
Ver Sync Time 
//V Back Porch 
// V Ton Border 




640 x 480 @ 6OH2; 

// Pixels 
//Lines 

//KHz 
//Hz 
//MHz 
//Pixels = 

NONINTERLACED; 

NEGATIVE; //HBlank - 
NEGATIVE; //VBlank 

31.778; 
25.422; 
25.740; 
5.720; 
26.058; 



31.8 usee / 
16.7 msec / 

Q9J nsec 
317.8 nsec 
// H Phase - 

18.0%ofHTotal 
5.5% ofVTotal 



line 
frame 

±0.5% - * 
2.0 % 



0.318; 
0.318; 
3.813; 
1.589; 
0.318; 

16.683; 

15.253; 

15.507; 

0.922; 

15.571; 

0.254; 
0.064; 

• 0.064; 

• 0 .794; 
; 0.254: 



//(usee) 
// (usee) 
//(usee) 
//(usee) 
//(usee) 

//(usee) 
//(usee) 
//(usee) 
//(usee) 
//(usee) 

//(msec) 
//(msec) 
//(msec) 
//(msec) 
//(msec) 

//(msec) 
//(msec) 
//(msec) 
//(msec) 
//(msec) 



ss 


100 


chars 




J00 Pixels — ^ 




80 


chars 




640 Pixels — 5> 


n 


81 


chars 




648 Pixels 




18 


chars 




144 Pixels 




82 


chars 




656 Pixels 




1 


chars 




8 Pixels 




1 


chars 




8 Pixels 




12 
5 


chars 
chars 




96 Pixels^/* 
40 Pixels/ W 


S9 


1 


chars 




8 Pixels 



1 \L TO 



J2^ lines 
480 lines 
488 lines 
29 lines 
490 lines 

8 lines 
2 lines 
2 lines 
25 lines 
8 lines 




'7. 



Definition of Terms 

Video 



I 



"Active" Video 





Back 


Top/Left 


Isync 


Porch 


Border 




" Addressable" Video 
(Addr Time) 



Bottom/Right 
Border 



Blanking 



Front 
Porch 



Sync 



Back 
Porch 



Blank Start 1 Blank Time 


Sync Start 
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Claim 36 describes compounds, wherein A is selected from the group consisting of 
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NEMATICIDAL TRIFLUOROBTJTKNF.S 



The present invention relates to novel triflluorobutenes and their use as nematicides. 



10 



Q 



W 15 



US Patent No. 3,518,172 describes trifluorobutenyl compounds which have nemati- 
cidal activity. Japanese Laid-open Patent Publication (PCT) No. 500037/1988 (= WO 
86/07590) also describes that some kinds of polyhaloalkene compounds have 
nematicidal activity. Further, WO 95/24403 describes that 4,4-difluorobutenyl 
compounds have nematicidal activity. Japanese Laid-open Patent Application No. 
176141/1997 mentiones thiazole derivatives having insecticidal and acaricidal 
activity. 

There have now been found novel trifluorobutenes of the formula (I) 



//X 




S(0)n 
in which 




a) 



X represents halogen and 
20 n represents 0, 1 or 2. 

The compounds of the formula (I) in which n represents 0 can be obtained when 
trifluorobutenes of the formula (la) 



S S 




(la) 



25 



WO 01/02378 PCT/TO00/00868 

-2- 

are reacted with a halogenating agent, optionally in the presence of one or more inert 
diluents (process (A)). 

The compounds of the formula (I) in which 
n represents 1 or 2 

can be obtained when compounds of the formula (lb) 

A s s 

in which 

X is the same as defined above 

are reacted with an oxidizing agent, optionally in the presence of one or more inert 
diluents (process (B)). 

The compounds of the formula (I) of the present invention have strong nematicidal 
activity and show good compatibility with various crops. According to the present 
invention the compounds of the formula (I) have surprisingly strong nematicidal 
activity compared with the known compounds described in the aforementioned 
literature. 

In the present specification X preferably represents fluoro, chloro or bromo. X 
particularly preferably represents fluoro or chloro. X very particularly preferably 
represents chloro. 




In the present specification n preferably represents 0 or 2. n particulary preferably 
represents 2. 
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Process (A) for preparing compounds of the formula (I) of the present invention can 
be represented by the following reaction scheme in which N-chlorosuccinimide is 
exemplaryly used as halogenating agent:. 




g Process (B) for preparing compounds of the formula (I) of the present invention can 

jjj be represented by the following reaction in which 5-chloro-2-(3,4,4-trifluoro-3- 

M= 10 butenylthio)thiazole is used as a starting material and m-chloroperoxybenzoic acid is 

q exemplaryly used as oxidizing agent. 




2-(3,4,4-trifluofo-3-butenylthio)-thiazole is a known compound described in 
Japanese Laid-open Patent Publication (PCT) No. 500037/1988 (= WO 86/07590). 
Compounds of formula (lb), which are used as starting material in process (B), 
correspond to the compounds of the formula (I) of the present invention in which n 
represents 0 and can be synthesized according to the aforementioned process (A). 
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Halogenating agents used in Process (A) can be agents usually used for this purpose 
in organic chemistry and which are known to a person skilled in the art, including for 
example sulfuryl chloride, N-chlorosuccinimide, N-bromosuccinimide, trichloro- 
isocyanuric acid, potassium fluoride, sodium chlorate, phosphorus pentachloride, 
titanium (IV) chloride, chlorine gas, bromine, iodine etc. 

Oxidizing agents used for the oxidation of the above-mentioned compounds of the 
formula (lb) in process (B) can be agents usually used for this purpose in organic 
chemistry and which are known to a person skilled in the art including for example 
hydrogen peroxide water, m-chloroperoxybenzoic acid, peroxyacetic acid, peroxy- 
benzoic acid, magnesium monoperoxyphthalate, potassium peroxymonosulfate, etc. 

The reaction of the above-mentioned process (A) is preferably conducted in the 
presence of an adequate diluent. Diluents which can be used in this process can for 
example be water; aliphatic, alicyclic and aromatic hydrocarbons (which can be 
optionally chlorinated) such as hexane, cyclohexane, petroleum ether, ligroine, 
benzene, methylene chloride, chloroform, carbon tetrachloride, ethylene chloride, 
chlorobenzene etc.; ethers, such as diethyl ether, methyl ethyl ether, di-isopropyl 
ether, dibutyl ether, propylene oxide, dioxane, tetrahydrofiiran etc.; nitriles, such as 
acetonitrile, propionitrile, acrylonitrile etc.; acid amides, such as dimethylformamide, 
dimethylacetamide, N-methylpyrrolidone etc.; sulfones and sulfoxides, such as 
dimethyl sulfoxide, sulfolane etc. 

The reaction temperatures of process (A) according to the invention can be varied 
over a relatively wide range. In general, temperatures in a range of between 0 and 
200°C, preferably between 20 and 150°C are employed. The process (A) according 
to the invention is generally carried out under normal pressure. However, it is 
possible to carry out the process (A) under elevated pressure or under reduced 
pressure, in general between 0.1 bar and 10 bar. 

To carry out the process (A) according to the invention, the starting materials are 
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generally employed in approximately equimolar amounts. However, it is also 
possible to use one of the components in a relatively large excess. Work-up is carried 
out according to customary methods (cf. the preparation examples). 

For example, the compound of the formula (I) in which n represents 0 and X 
represents chloro can be obtained by reacting 1-1.2 moles of N-chlorosuccinimide 
with 1 mole of 2-(3,4,4-trifluoro-3-butenylthio)thia2ole in carbon tetrachloride under 
reflux by heating. 



The reaction of the above-mentioned process (B) is preferably conducted in the 
presence of an adequate diluent. Diluents which can be used in this process can for 
example be water; aliphatic, alicyclic and aromatic hydrocarbons (which can be 
optionally chlorinated), such as hexane, cyclohexane, petroleum, ether, ligroine, 
benzene, toluene, xylene, methylene chloride, chloroform, carbon tetrachloride, 
ethylene chloride, chlorobenzene etc.; ethers, such as diethyl ether, methyl ethyl 
ether, di-isopropyl ether, dibutyl ether, propylene oxide, dioxane, tetrahydrofuran 
etc.; nitriles, such as acetonitrile, propionitrile, acrylonitrile etc.; alcohols, for 
example methanol, ethanol, isopropanol, butanol, ethylene glycol etc.; esters, for 
example ethyl acetate, amyl acetate etc.; acid amides, for example dimethyl- 
formamide, dimethylacetamide, N-methylpyrrolidone etc.; sulfones and sulfoxides, 
for example dimethyl sulfoxide, sulfolane etc.; carboxylic acids, for example formic 
acid, acetic acid etc. 



The reaction temperatures of process (B) according to the invention can be varied 
over a relatively wide range: In general, temperatures in a range of between 0 and 
150°C, preferably between 0 and 120°C are employed. The process (B) according to 
the invention is generally carried out under normal pressure. However, it is also 
possible to carry out the process (B) under elevated pressure or under reduced 
pressure, in general between 0.1 bar and 10 bar. 

To carry out the process (B) according to the invention, the starting materials are 
generally employed in approximately equimolar amounts. However, it is also 
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possible to use one of the components in a relatively large excess. Work-up is carried 
out according to customary methods (cf. the preparation examples). 

For example, compounds of the formula (I) in which n represents 1 can be obtained 
by reacting, 1-2 moles of m-chloroperoxybenzoic acid with 1 mole of the compound 
of the formula (lb) in methylene chloride under cooling with ice. 

The compounds of the formula (I) according to the present invention show strong 
controlling activity against nematodes. They can, therefore, be efficiently used as 
nematicidal agents. The compounds of the formula (I) of the present invention do not 
exhibit phytotoxicity against crops and can be used for controlling harmful 
nematodes. 

The compounds according to the invention can be used, for example, against 
nematodes such as Pratylenchus spp., Globodera spp., such as Globodera 
rostochiensis wollenweber, Heterodera spp., such as Heterodera glycines ichinohe, 
Meloidogyne spp., Aphelenchoides spp., such as Aphelenchoides basseyi christie, 
Radopholus similis, Ditylenchus dipsaci, Tylenchulus semipenetrans, Longidorus 
spp., Xiphinema spp., Trichodorus spp., Bursaphelenchus spp., such as 
20 Bursaphelenchus xylophilis etc. 

The compounds according to the invention are especially useful for combating 
Pratylenchus spp., Globodera rostochiensis wollenweber, Heterodera glycines 
ichinohe, Meloidogyne spp., Aphelenchoides basseyi christie, Bursaphelenchus 
25 xylophilis. 

However, the use of the active compounds according to the invention is in no way 
restricted to these genera, but also extends in the same manner to other nematodes. 



The active compounds can be converted into the customary formulations, such as 
solutions, emulsions, wettable powders, water dispersible granules, suspensions, 



WO 01/02378 



-7- 



PCT/IBOO/00868 



powders, dusting agents, foaming agents, pastes, soluble powders, granules, suspo- 
emulsion concentrates, microcapsules, fumigants, natural and synthetic materials 
impregnated with active compound and very fine capsules and polymeric substances. 

These formulations are prepared in a known manner, for example by mixing the 
active compounds with extenders, that is liquid solvents, liquefied gas and/or solid 
diluents or carriers, if appropriate with the use of surface-active agents, that is 
emulsifiers and/or dispersants and/or foam-formers. 

If the extender used is water, it is also possible to use, for example, organic solvents 
as auxiliary solvents. Suitable liquid solvents are essentially: aromatics, such as 
xylene, toluene, or alkylnaphthalenes, chlorinated aromatics and chlorinated aliphatic 
hydrocarbons, such as chlorobenzene, chloroethylenes or methylene chloride, 
aliphatic hydrocarbons, such as cyclohexane or paraffins, for example mineral oil 
fractions, mineral or vegetable oil, alcohols, such as butanol or glycol, and also their 
ethers and esters, ketones, such as acetone, methyl ethyl ketone, methyl isobutyl 
ketone or cyclohexanone, strongly polar solvents, such as dimethylformamide and 
dimethyl sulphoxide, and also water. 



Liquefied gas diluents or carriers are liquefied substances which are gases at normal 
temperature and pressure. Liquefied gas diluents can be, for example, aerosol 
propellants such as butane, propane, nitrogen gas, carbon dioxide, halogenated 
hydrocarbons, etc. 



Suitable solid carriers are: 

for example ammonium salts and ground natural minerals, such as kaolins, clays, 
talc, chalk, quartz, attapulgite, montmorillonite or diatomaceous earth, and ground 
synthetic minerals, such as finely divided silica, alumina and silicates; suitable solid 
carriers for granules are: for example crushed and fractionated natural rocks such as 
calcite, marble, pumice, sepiolite and dolomite, as well as synthetic granules of 
inorganic and organic meals, and granules of organic material such as sawdust, 
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coconut shells, maize cobs and tobacco stalks; suitable emulsifiers and/or foam- 
formers are: for example nonionic and anionic emulsifiers, such as polyoxyethylene 
fatty acid esters, polyoxyethylene fatty alcohol ethers, for example alkylaryl 
polyglycol ethers, alkylsulphonates, alkyl sulphates, arylsulphonates and protein 
5 hydrolysates; suitable dispersants are: for example lignin-sulphite waste liquors and 
methylcellulose. 

Tackifiers such as carboxymethylcellulose and natural and synthetic polymers in the 
form of powders, granules or latices, such as gum arabic, polyvinyl alcohol and 
10 polyvinyl acetate, as well as natural phospholipids, such as cephalins and lecithins, 
and synthetic phospholipids, can be used in the formulations. Other additives can be 
mineral and vegetable oils. 

It is possible to use colorants such as inorganic pigments, for example iron oxide, 
, 15 titanium oxide and Prussian Blue, and organic dyestuffs, such as alizarin dyestuffs, 
azo dyestuffs and metal phthalocyanine dyestuffs, and trace nutrients such as salts of 
iron, manganese, boron, copper, cobalt, molybdenum and zinc. 

The formulations in general contain between 0.01 and 95 per cent by weight of active 
20 compound, preferably between 0.1 and 90%, particularly preferably between 0.5 and 
90%. 



The active compounds according to the invention, as such or in their formulations, 
can also be used in a mixture with known fungicides, bactericides, acaricides, 
25 nematicides or insecticides, to widen, for example, the activity spectrum or to prevent 
the development of resistance. In many cases, this results in synergistic effects, i.e. 
the activity of the mixture exceeds the activity of the individual components. 

Examples of particularly advantageous mixing components are the following: 



30 
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Fungicides: 

aldimorph, ampropylfos, ampropylfos potassium, andoprim, a2acona2ole 
azoxystrobin, 

ber^axy,, benodaui,, benomy,, benzzmacrii, benzamacri.-isobutyl, bialaphos , 
bmapacry,, biphenyl, bitcrtanol, b.asucidin-S, bromuco„azo,e, bupinma.e, 
buthiobate, 

calcium poiysulphide, capsimyein, capOfo!, cap,au, carbendazim, carboxin, car™ 
qumomefluoua,., chlobemhiazone, chlorfenazole, ch,o ro „cb, ehloropicrin' 
chlorothalonH, chiozo.ina.e, c.ozylacon, cuftaneb, eymoxaui!, cyproconazole' 
cyprodinil, cyprofuram, 

debacarb, dichiorophen, diclobwrazole, diclofluanid, didomezine, diclorau 
d,«hof=ncarb, difenoconazoie, dimemirimo., dimemomorph, diniconazo.e,' 
duuconazoie-M, dinocap, dipheuyiamine, dip^^ ditalimfos> 
dodemorph, dodine, drazoxolon, 

ediphenphos, epoxiconazole, etaconazolc, elhirimol, etridiazole, 
famoxadon, fenaparul, fenarimol, fenbuconazole, fenfuram, f=„i,ro pim , ftnpiclonil 
fenpropmm, fenpropimorph, fentin a C e,a,e, feutu, hydroxide, ferbam, ferimzonc' 
fluazmam, flumCover, fluoromide, fluconazole, fiurprimido., flusilazole' 
flusulfamide, flu.olanil, flutriafol, folpe., fose,y,-alumimum, fosetyl-aodium' 
fthahde, fuberidazole, fUralaxyl, rurametpyr, rurcarbonil, furconazole, furconazole- 
cis, furmecyclox, 
guazatine, 

hexachlorobenzene, hexaconazole, hymexazole, 

imazalil, imibenconazole, iminoctadine, iminoctadine albesilate, iminoctadine 
tnacetate, iodocarb, ipconazole, iprobenfos (IBP), iprodione , irumamycin> 
isoprothiolane, isovaledione, 

kasugamycin, kresoxim-methyl, copper preparations, such as: copper hydroxide 
copper naphthenate, copper oxychloride, copper sulphate, copper oxide, oxine-copper 
and Bordeaux mixture, 
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mancopper, mancozeb, maneb, meferimzone, mepanipyrim, mepronil, metalaxyl, 
metconazole, methasulfocarb, methfuroxam, metiram, metomeclam, metsulfovax, 
mildiomycin, myclobutanil, myclozolin, 
nickel dimethyldithiocarbamate, nitrothal-isopropyl, nuarimol, 
ofurace, oxadixyl, oxamocarb, oxolinic acid, oxycarboxim, oxyfenthiin, 
paclobutrazole, pefurazoate, penconazole, pencycuron, phosdiphen, pimaricin, 
piperalin, polyoxin, polyoxorim, probenazole, prochloraz, procymidone, 
propamocarb, propanosine-sodium, propiconazole, propineb, pyrazophos, pyrifenox, 

pyrimethanil, pyroquilon, pyroxyfur, 

quinconazole, quintozene (PCNB), 

sulphur and sulphur preparations, 

tebuconazole, tecloftalam, tecnazene, tetcyclacis, tetraconazole, thiabendazole, 
thicyofen, thifluzamide, thiophanate-methyl, thiram, tioxymid, tolclofos-methyl, 
tolylfluanid, triadimefon, triadimenol, triazbutil, triazoxide, trichlamide, tricyclazole, 
tridemorph, triflumizole, triforine, triticonazole, 
uniconazole, 

validamycin A, vinclozolin, viniconazole, 

zarilamide, zineb, ziram and also 

Dagger G, 

OK-8705, 

OK-8801, 

a-(l,l-dimethylethyl)-3-(2-phenoxyethyl)-lH-l,2,4-triazole-l-ethanol, 
a-(2,4-dichlorophenyl)-3-fluoro-b-propyl-lH-l,2,4-triazole-l-ethanol, 
a-(2,4-dichlorophenyl)-3-methoxy-a-methyl-lH-l,2,4-triazole-l-ethanol, 
a-(5-methyl-l,3-dioxan-5-yl)-3-[[4-(trifluoromethyl)-phenyl]-methylene]-lH-l,2,4- 

triazole-l-ethanol, 

(5RS,6RS)-6-hydroxy-2,2,7,7-tetramethyl-5-(lH-l,2,4-triazol-l-yl)-3-octanone, 
(E)-a-(methoxyimino)-N-methyl-2-phenoxy-phenylacetamide, 
isopropyll-{2-me%l-l-[[[K4-methylphenyl>e%l]-ainino]Karbony^ 
l-(2,4-dichlorophenyl)-2-(lH-l,2,4-triazol-l-yl)-ethanone 0-(phenylmethyl) oxime, 
1 -(2-methyl- 1 -naphthalenyl)- 1 H-pyrrol-2,5 -dione, 
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l-(3 ) 5-dichlorophenyl)-3-(2-propenyl)-2 J 5-pyrrolidinedione > 

l-[(diiodomethyl)-sulphonyl]-4-methyl-benzene, 

1 -[[2-(2,4-dichlorophenyl)- 1 ,3-dioxolan-2-yl]-methyl]- 1 H-imidazole, 

1 -[[2-(4-chlorophenyl)-3-phenyloxiranyl]-methyl]- 1 H- 1 ,2,4-triazole, 

l-[l-[2-[(2,4-dichlorophenyl)-methoxy]-phenyl]-ethenyl]-lH-imidazole, 

1- methyl-5-nonyl-2-(phenylmethyl)-3-pyrTolidinole, 

2 , ) 6 , -dibromo-2-methyl-4 , -trifluoromethoxy-4'-trifluoro-methyl-l,3-thia 2 ole-5- 
carboxanilide, 

2 J 2-dichloro-N-[l-(4-chlorophenyl)-ethyl]-l-ethyl-3-methyl-cyclopropane- 
carboxamide, 

2,6-dichloro-5-(methylthio)-4-pyrimidinyl thiocyanate, 
2,6-dichloro-N-(4-trifluoromethylben2yl)-benzamide 5 

2 J 6-dichloro-N-[[4-(trifluoromethyl)-phenyl]- me thyl]-ben2amide, 

2- (2,3,3-triiodo-2-propenyl)-2H-tetrazole, 

2-[(l -methylethyl)-sulphonyl]-5-(trichloromethyl)- 1 ,3,4-thiadiazole, 

2-[[6-deoxy-4-0-(4-0-methyl-3-D-glycopyranosyl)-a-D-glucopyranosyl]-amino]-4- 

methoxy-lH-pyn-olo[2,3-d]pyrimidine-5-carbonitrile, 

2-aminobutane, 

2-bromo-2-(bromomethyl)-pentanedinitrile, 

2-chloro-N<2,3-dihydro-14,3-trimethyl-lH-inden-4-yl)-3-pyridinecarboxam 

2-chloro-N-(2,6-dimethylphenyl)-N-(isothiocyanatomethyl)-acetamide, 

2- phenylphenol (OPP), 

3.4- dichloro-l-[4-(difluoromethoxy)-phenyl]-lH-pyTrol-2,5-dione, 

3.5- dichloro-N-Ecyano-[(l-methyl-2-propynyl)-oxy]-methyl]-ben2amide, 
3 -( 1 , 1 -dimethylpropy 1- 1 -oxo- 1 H-indene-2-carbonitrile, 

3- [2-(4-chlorophenyl)-5-ethoxy-3-isoxazolidinyl]-pyridine, 

4- chloro-2-cyano-N,N-dimethyl-5-(4-methylphenyl)-lH-imidazole-l-sulphonamide, 
4-methyl-tetrazolo[ 1 ,5-a]quinazolin-5(4H)-one, 

8-(14-dimethylethyl)-N-ethyl-N-propyl-l,4-dioxaspiro[4.5]decane-2-methanamine, 
8-hydroxyquinoline sulphate, 

9H-xanthene-2-[(phenylamino)-carbonyl]-9-carboxylic hydrazide, 
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bis-(l-methylethyl)3-methyl-4-[(3-methylbenzoyl)-oxy]-2,5-thiophenedicarboxylate, 

cis-l-(4-chlorophenyl)-2-(lH-l,2,4-triazol-l-yl)-cycloheptanol, 
cis-4-[3-[4-(l,l-dimethylpropyl)-phenyl-2-methylpropyl]-2,6-dimethyl-morphoUne 

hydrochloride, 
5 ethyl [(4-chlorophenyl)-azo]-cyanoacetate, 
potassium hydrogen carbonate, 
methanetetrathiol sodium salt, 

methyl l-(2,3-dihydro-2,2-dimethyl-lH-inden-l-yl)-lH-imidazole-5-carboxylate, 
methyl N-(2,6-dimethylphenyl)-N-(5-isoxazolylcarbonyl)-DL-alaninate, 

10 methyl N-(chloroacetyl)-N-(2,6-dimethylphenyl)-DL-alaninate, 

N-(2,3-dichloro-4-hydroxyphenyl)-l-methyl-cyclohexanecarboxamide, 
N-(2,6-dimethylphenyl)-2-methoxy-N-(tetrahydro-2-oxo-3-fiiranyl)-acetamide, 
N-(2,6-dimethylphenyl)-2-memoxy-N-(tetrahydro-2-oxo-3-tmenyl)-acetamide, 
N-(2-chloro-4-nitrophenyl)-4-methyl-3-nitro-ben2enesulphonamide, 

! 5 N-(4-cyclohexylphenyl)- 1 ,4,5 ,6-tetrahydjo-2-pyrimidineamine, 
N-(4-hexylphenyl)-l,4,5,6-tetrahy<iro-2-pyrirnidineamine, 
N-(5-chloro-2-methylphenyl)-2-methoxy-N-(2-oxo-3-oxazolidinyl)-acetamide, 

N-(6-methoxy)-3-pyridinyl)-cyclopropanecarboxamide, 
N-[2,2,2-trichloro-l-[(chloroacetyl)-amino]-ethyl]-benzamide, 
20 N-[3-chloro-4,5-bis(2-propinyloxy)-phenyl]-N'-methoxy-methanimidamide J 
N-formyl-N-hydroxy-DL-alanine-sodium salt, 

0,0-diethyl [2-(dipropylamino)-2-oxoethyl]-ethylphosphoramidothioate, 
O-methyl S-phenyl phenylpropylphosphoramidothioate, 
S-methyl l,2,3-benzothiadiazole-7-carbothioate, and 
25 s piro[2H]-l -benzopyran-2,l , (3 , H)-isobenzofuran]-3'-one, 

Bactericides: 

bronopol, dichlorophen, nitrapyrin, nickel dimethyldithiocarbamate, kasugamycin, 
octhilinone, furancarboxylic acid, oxytetracyclin, probenazole, streptomycin, 
3 0 tecloftalam, copper sulphate and other copper preparations. 
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Insecticides / acaricide / nematicides: 

abamectin, acephate, acetamiprid, acrinathrin, alanycarb, aldicarb, aldoxycarb, alpha- 
cypermethrin, alphamethrin, amitraz, avermectin, AZ 60541, azadirachtin, 
azamethiphos, azinphos A, azinphos M, azocyclotin, 
5 Bacillus popilliae, Bacillus sphaericus, Bacillus subtilis, Bacillus thuringiensis, 
baculoviruses, Beauveria bassiana, Beauveria tenella, bendiocarb, benfuracarb, 
bensultap, benzoximate, betacyfluthrin, bifenazate, bifenthrin, bioethanomethrin, bio- 
permethrin, BPMC, bromophos A, bufencarb, buprofezin, butathiofos, butocarboxim, 
butylpyridaben, 

10 cadusafos, carbaryl, carbofuran, carbophenothion, carbosulfan, cartap, chloethocarb, 
chlorethoxyfos, chlorfenapyr, chlorfenvinphos, chlorfluazuron, chlormephos, 
chlorpyrifos, chlorpyrifos M, chlovaporthrin, cis-resmethrin, cispermethrin, 
clocythrin, cloethocarb, clofentezine, cyanophos, cycloprene, cycloprothrin, 
cyfluthrin, cyhalothrin, cyhexatin, cypermethrin, cyromazine, 

15 deltamethrin, demeton M, demeton S, demeton-S-methyl, diafenthiuron, diazinon, 
dichlorvos, diflubenzuron, dimethoat, dimethylvinphos, diofenolan, disulfoton, 
docusat-sodium, dofenapyn, 

eflusilanate, emamectin, empenthrin, endosulfan, Entomopfthora spp., esfenvalerate, 

ethiofencarb, ethion, ethoprophos, etofenprox, etoxazole, etrimfos, 
20 fenamiphos, fenazaquin, fenbutatin oxide, fenitrothion, fenothiocarb, fenoxacrim, 

fenoxycarb, fenpropathrin, fenpyrad, fenpyrithrin, fenpyroximate, fenvalerate, 

fipronil, fluazinam, fluazuron, flubrocythrinate, flucycloxuron, flucythrinate, 

flufenoxuron, flutenzine, fluvalinate, fonophos, fosmethilan, fosthiazate, fubfenprox, 

furathiocarb, 
25 granulosis viruses, 

halofenozide, HCH, heptenophos, hexaflumuron, hexythiazox, hydroprene, 

imidacloprid, isazofos, isofenphos, isoxathion, ivermectin, 

nuclear polyhedrosis viruses, 

lambda-cyhalothrin, lufenuron 
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malathion, mecarbam, metaldehyde, methamidophos, Metharhizium anisopliae, 
Metharhizium flavoviride, methidathion, methiocarb, methomyl, methoxyfenozide, 
metolcarb, metoxadiazone, mevinphos, milbemectin, monocrotophos, 
naled, nitenpyram, nithiazine, novaluron, 
omethoat, oxamyl, oxydemethon M, 

Paecilomyces fiimosoroseus, parathion A, parathion M, permethrin, phenthoat, 
phorat, phosalone, phosmet, phosphamidon, phoxim, pirimicarb, pirimiphos A, 
pirimiphos M, profenofos, promecarb, propoxur, prothiofos, prothoat, pymetrozine, 
pyraclofos, pyresmethrin, pyrethrum, pyridaben, pyridathion, pyrimidifen, 
pyriproxyfen, 
quinalphos, 
ribavirin, 

salithion, sebufos, silafluofen, spinosad, sulfotep, sulprofos, 

tau-fluvalinate, tebufenozide, tebufenpyrad, tebupirimiphos, teflubenzuron, 
15 tefluthrin, temephos, temivinphos, terbufos, tetrachlorvinphos, theta-cypermethrin, 
thiamethoxam, thiapronil, thiatriphos, thiocyclam hydrogen oxalate, thiodicarb, 
thiofanox, thuringiensin, tralocythrin, tralomethrin, triarathene, triazamate, 
triazophos, triazuron, trichlophenidine, trichlorfon, triflumuron, trimethacarb, 
vamidothion, vaniliprole, Verticillium lecanii, 
20 YI 5302, 

zeta-cypermethrin, zolaprofos, 

(lR-cis>[5-(phenylmethyl>3-furanyl]-methyl 3-[(dihydix>2-oxo-3(2H)-furanylidene> 
methyl]-2,2-dimethylcyclopropanecarboxylate, 

(3-phenoxyphenyl)-methyl2,2,3,3-tetramethylcyclopropanecarboxylate, 
25 l-[(2-chloro-5-thiazolyl)methyl]te^^ 
2(lH)-imine, 

2-(2-chloro-6-nuorophenyl)-4-[4-(l,l-dimethylethyl)phenyl]-4,5 
2-(acetlyoxy)-3-dodecyl-l,4-naphthalenedione, 

2-chloro-N-[[[4-(l-phenylethoxy)-phenyl]-amino]-carbonyl]-benzamide, 
30 2-chloro-N-[[[4-(2,2-dichloro-l,^^ 
benzamide, 
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3- methylphenyl propylcarbamate. 

4- [4-(4-ethoxyphenyl)-4-methylpentyl]- 1 -fluoro-2-phenoxy-benzene, 
4-chloro-2-( 1 , 1 -dimethylethyl)-5-[[2-(2,6-dimethyl-4-phenoxyphenoxy)ethyl] thio]- 
3(2H)-pyridazinone > 

4-chloro-2-(2-chloro-2-methylpropyl)-5-[(6-iodo-3-pyridinyl)methox 
pyridazinone, 

4-chloro-5-[(6-chloro-3-pyridinyl)methoxy]-2-(3,4-dichlorophenyl)-3(2H)- 
pyridazinone, 

Bacillus thuringiensis strain EG-2348, 

[2-benzoy 1- 1 -(1,1 -dimethylethyl)-hydrazinobenzoic acid, 

2,2-dimethyl-3-(2,4-dichlorophenyl)-2-oxo-l-oxaspiro[4.5]dec-3-en-4-yl butanoate, 

[3-[(6-chloro-3-pyridinyl)methyl]-2-thiazolidinylidene]-cyanamide 5 

dihydro-2-(nitromethylene)-2H-l,3-thiazine-3(4H)-carboxaldehyde, 

ethyl [2-[[ 1 ,6-dihydro-6-oxo- 1 -(phenylmethyl)-4-pyridazinyl]oxy]ethyl]-carbamate, 

N-(3 ,4,4-trifluoro- 1 -oxo-3-butenyl)-glycine, 

N-(4-chlorophenyl)-3-[4-(difluoromethoxy)phenyl]-4,5-dihydro-4-phenyl-lH^ 
pyrazole-1 -carboxamide, 

N-[(2-chloro-5-thiazolyl)methyl]-N , -methyl-N ,, -nitro-guanidine, 
N-methy l-N'-( 1 -methyl-2-propenyl)- 1 ,2-hydrazinedicarbothioamide, 
N-methyl-N -2-propenyl- 1 ,2-hydrazinedicarbothioamide, 
0,0-diethyl [2-(dipropylamino)-2-oxoethyl]-ethylphosphoroamidothioate. 

A mixture with other known active compounds, such as herbicides, or with fertilizers 
and growth regulators is also possible. 

Furthermore, when used as nematicides, the active compounds according to the 
invention can be present in their commercial formulations and in the use forms, 
prepared from these formulations, as a mixture with synergists. Synergists are 
compounds which increase the action of the active compounds, without it being 
necessary for the synergist added to be active itself 
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The active-compound content of the use forms prepared from the commercial 
formulations can vary within wide limits. The active-compound concentration of the 
use forms can be from 0.0000001 to 95% by weight of active compound, preferably 
between 0.0001 and 1% by weight. 

Application is carried out in a customary manner adapted to the use forms. 

The preparation and the use of the compounds according to the present invention will 
be described more specifically by the following examples. However, the present 
invention should not be restricted to them in any way. "Parts" mean "parts by 
weight" unless specified otherwise. 

Preparation Examples 

Example 1 




2-(3,4,4-Trifluoro-3-butenylthio)thiazole (6.75 g, 30 mM) is dissolved in carbon 
tetrachloride (60 ml). N-chlorosuccinimide (4.8 g) is added to the solution and 
refluxed for 18 hours by heating. As soon as the reaction has reached room 
temperature, the mixture is filtered and the solvent is distilled off. The concentrate is 
purified by column chromatography (eluent: hexane/ethyl acetate = 90/10) to obtain 
5-chloro-2-(3,4,4-trifluoro-3-butenylthio)thiazole as pale yellow liquid (n 20 D 1.5326). 

Example 2 
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5-Chloro-2-(3,4,4-trifluoro-3-butenylthio)thiazole (2.07 g, 8 mM) is dissolved in 
chloroform (40 ml), m-chloroperoxybenzoic acid (1.38 g) is added to the solution 
under ,ce cooling (temperature below 4°C) and further stirred for 8 hours at a 
temperature below 4°C. 



10% sodium thiosulfate is added to the solution and the solution is then fractionated 
The chloroform layer is washed with 5% aqueous solution of sodium hydroxide and 
dned over unhydrous magnesium sulfate. The solvent is distilled off and the 
concentrate is purified by column chromatography (eluent: hexane/ethyl acetate = 

90/10) to obtain 5-chloro-2-(3A4-trifluoro-3-butenylsulfinyl)thiazole (1.5 g) as pale 
yellow liquid (n 20 D 1 .5380). 



Example 3 




To the solution of 5-chloro-2-(3 .M-trifluoro-S-butenylthio^azole (2.60 g, 1 0 mM) 
and acetic acid (28 g) 31% hydrogen peroxide water (3.29 g) is added and stirred at 
55-60°C for 6 hours. After cooling to 5°C the reaction mixture is adjusted to P H 6 
by addmg an appropriate amount of an aqueous solution of sodium hydroxide 
diluted with water and extracted three times with chloroform (25 ml) The 
chloroform layer is washed with water, 10% sodium thiosulfate and water in this 
order, and dried over unhydrous sodium sulfate. The solvent is distilled off and the 
concentrate is purified by column chromatography (eluent: hexane/ethyl acetate = 

90/10) to obtain 5-chloro-2-(3,4,4-trifl U oro-3-butenylsulfonyl)thia2ole (2.2 g) as pale 
yellow liquid (n 20 D 1.5205). 
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Reference Example 




5 2-Mercaptothiazole (5.18 g), potassium carbonate (6.72 g) and 4-bromo-l,l,2- 
trifluorobutene-1 (9.21 g) are refluxed in acetonitrile (60 ml) in the presence of argon 
gas for 6 hours by heating. After the reaction mixture has reached room temperature, 
it is filtered and the solvent is distilled off. The residue is dissolved in 
dichloromethane and washed with 5% aqueous solution of sodium hydroxide and 

10 water in this order. It is dried over unhydrous sodium sulfate and purified by column 
chromatography (eluent: dichloromethane) to obtain 2-(3,4,4-trifluoro-3-butenyl- 
thio)thiazole (8.6 g) as pale yellow liquid (n 20 D 1.5200). 
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Use Examples 

Example 1 Test against Meloidogyne spp. (Soil pot test) 



Preparation of test agent: 

1 Part of the active compound is impregnated to 99 parts of pumice to obtain fine 
20 granules. 



Test method: 

The test agent prepared as mentioned above was added to soil contaminated with 
Meloidogyne incognita to a chemical concentration of 10 ppm and homogeneously 
25 mixed by stirring. A pot (1/5000 are) was filled with the soil. About 20 seeds of 
tomato (variety: Kurihara) were sown per pot. After cultivation in a greenhouse for 
4 weeks, they were carefully pulled out not to damage the roots and the root knot 
index and the controlling effect were determined as follows. 
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Degree of damage 



0 
1 

2 
3 



No knots were formed (Complete control). 

A few knots were formed. 

Knots were formed to a medium extent. 

Knots were formed to an intense extent. 

Knots were formed to the most intense extent (which 

corresponds to non-treatment). 



Root knot index 



Z (degree of damage x number of ind ividuals) 
Total number of tested individuals x 4 



x 100 



The conning effec, of the compounds ,es,ed can then be evaded according to the 
following equation: 



(Root knot index at Root knot index at) 
Controlling effect [o/ o] = J^fff^l__J^area 

rr~ ■ ■ xioo 

Root knot mdex at non-treated area 

The cva.ua.ion of the conning effects of the compounds according ,o the pcesen, 
mvenuon was done on me basis of ,he vaiues of m e conning effec, which can be 
" ab °~ ned ~* - - — - ^ *e fo„o^g 



Controlling effect 100-71% 
Controlling effect 70-50% 
Controlling effect less than 50% 
Controlling effect 0% 



Results are shown in the following Table 1. 
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Table 1 



Compound 
Ex. No. 


Concentration of active ingredient 
[ppm] 


Evaluation of controlling 
effect 


1 


10 


a 


2 


10 


a 


3 


10 


a 



Formulation Examples 

Example 1 (Granule) 

To a mixture of 10 parts of a compound according to the present invention (Example 
No. 1), 30 parts of bentonite (montmorillonite), 58 parts of talc and 2 parts of 
ligninsulphonate salt, 25 parts water are added, well kneaded, worked up into 
granules of 10-40 mesh with the help of an extrusion granulator and dried at 40-50°C 
to obtain granules. 

Example 2 (Granule) 

95 Parts of clay mineral particles having a particle diameter distribution of 0.2-2 mm 
are put into a rotary mixer. While rotating it, 5 parts of a compound according to the 
present invention (Example No. 2) are sprayed onto the mineral particles together 
with a liquid diluent to obtain uniformly wetted particles and the particles are then 
dried at 40-50°C to obtain granules. 

Example 3 (Emulsifiable concentrates) 

30 Parts of a compound according to the present invention (Example No. 3), 55 parts 
of xylene, 8 parts of polyoxyethylene alkyl phenyl ether and 7 parts of calcium 
alkylbenzenesulphonate are mixed and stirred to obtain an emulsion. 
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Ix*2£le4 (Wettable powder) 



obtain a wettable powder d miXed to gether to 
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X 



Compounds of the formula (I) f 



ii A 




X S S(0)n 




(I), 



wherein 



X represents halogen, anc 



n represents 0, 1 or 2 



2. Compounds of the formula (I) according to claim 1, wherein 



X represents fluoro, chloro 



n represents 0 or 2. 



or bromo, and 



3. Compounds of the formula (I) ac cording to claim 1 or claim 2, wherein 



X represents chloro or brom o, and 



n represents 2. 



4. Compounds of the fonnula (I) according to claims 1 to 3, wherein 



X represents chloro. 



5. Process for preparing compounds of the formula (I) 
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x s 



S(0)n 




wherein 



is as defined in clai us 1 to 4, and 



n represents 0, 



characterized in that 2-(3,4 



(I) 



halogenatinga^entifan i ^'^^^ 

tang a 0 ent, lf approbate m the presence of inert solvents. 

Process for preparing compounds of the formula (I) 



// I 




X S 



S(0)n 




wherein 



n represents 1 or 2, and 

X is « defined in claims 
formula (lb) 



X s S 




wherein 



x is as defined in claims 1 



are reacted with an oxidizing a^ent, if 



a) 



1 to 4, characterized in that 



compounds of the 



F 
F 



(lb) 



to 4. 



appropriate in the presence of inert 
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7. Nematicidal compositions, characterized in that they contain at least 
compound of the formiila (I) according to claims 1 to 4. 



8. 




one 



A method of combatftig nematodes, characterized in that compounds of the 
formula (I) according |to claims 1 to 4 are allowed to act on nematodes and/or 
their habitat. 



Use of the compounds of the 
combating nematodes. 



Process for preparing 




tula (I) according to claims 1 to 4 for 



lematicidal compositions, characterized in hat the 
compounds of the foniula (I) according to claims 1 to 4 are mixed with 



extenders and/or surface 



active agents. 
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Claims, No.: 



1-10 



as originally filed 
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(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-10 

No: Claims 

Inventive step (IS) Yes: Claims 

No: Claims 1-10 

Industrial applicability (IA) Yes: Claims 1-10 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

1- In the present Written Opinion reference is made to the following documents: 

d1 : WO-A-8607590 
d2: WO-A-9524403 

2- Novelty 

D1 discloses a broad class of trifluorobutenyl derivatives which encompasses also the 

compounds of the invention when R (in d1) is an "optionally substituted thiazolinyl". 

However there are neither specific examples nor subclasses of preferred compounds in 

which said group R represent a 5-halogen-thiazolinyl. The present compounds of 

formula (I) are therefore taken as a novel selection over the compounds of d1 . 

The compounds of the invention are novel vis-a-vis d2 on account of the fluorine atom 

on the second carbon atom of the butenyl moiety. 

Accordingly, claims 1-10 fulfil the requirements of Art. 33(2) PCT. 

3- Inventive step 

3.1- Both d1 and d2 disclose compounds useful for combatting infestations of 
nematodes. The compound of example 16 of d1 (page 22) differs from the compounds 
of the invention (cf. in particular compound of example 1) only in that the hydrogen in 
position 5 of the thiazole ring has been replaced by a halogen. The closest compounds 
of d2 are the compounds VII.24-VII.26 (page 16) which differ from the compounds of 
the invention (cf. in particular the compounds of examples 1-3) only in that they have a 
hydrogen atom on the C-2 of the butenyl moiety instead of a fluorine. This means that, 
starting from the closest prior art, the technical problem of providing further nematicides 
has been solved by introducing in the known compounds a halogen in replacement of a 
hydrogen. It appears that the skilled man would not be surprised that this minimal 
modification of the prior art compounds would allow to obtain further compounds useful 
as nematicides. This is indirectly demonstrated by the fact that those compounds of d1 
and d2 which differ from each other only in that a halogen replaces a hydrogen (cf. for 
instance the compound of example 16 of d1 with the compound VII. 1 of d2), have the 
same activity. 
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3.2- Accordingly, an inventive step could be acknowledged only if it is shown by means 
of comparative tests that the compounds of the invention have unexpected effects vis- 
a-vis the compounds of d1 and d2. In order to have significant results, the compounds 
compared should have the maximum degree of similarity (for instance the compound 
16 of d1 must be compared with the compound of the example 1 of the present 
application). 

3.3- In view of the above paragraphs claims 1-10 do not fulfil the requirements of Art. 
33(3) PCT. 

Re Item VII 

Certain defects in the international application 

1- The units of pressure "bar" employed on pages 4 line 29 and 5 line 29, are not 
additionally expressed in terms of the units stipulated by Rule 10.1/(a)/and/(b) PCT. 

2- The sentences "However.. .in any way" (page 16, lines 8-9) is considered irrelevant 
and thus superfluous, cf. Rule 9.1 (iv) PCT. 
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